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THE  ASYNCHRONOUS  GENERATOR 

The  asynchronous  generator,  which  is  merely  an  induction 
motor  driven  at  a  speed  above  synchronism,  has  proved  for 
many  years  an  interesting  object  for  study,  And  recently 
has  become  of  considerable  practical  importance  for  certain 
special  services.  The  machine  is  frequently  referred  to  as  an 
induction  generator,  thereby  confusing  it  with  the  induction 
alternator,  which  is  a  true  synchronous  machine.  In  com¬ 
parison  with  the  synchronous  generator  ,the  asynchronous  gen¬ 
erator  possesses  many  distinct  advantages,  but  it  works  at  a 
disadvantage  with  reference  to  its  exciting  magnetomotive  force, 
which  must  be  supplied  by  wattless  alternating  volt-amperes 
obtained  from  a  separate  source.  The  presence  of  the  lagging 
wattless  exciting  volt-amperes  in  the  circuits  of  the  asynchro¬ 
nous  generator  has  led  to  a  misapplication  of  the  term  “power- 
factor”  in  connection  with  this  machine,  which  is  frequently 
said  to  have  a  low  power-factor.  This  term  is  equally  as  in¬ 
appropriate  when  applied  to  this  machine  as  when  used  with 
the  synchronous  alternator.  The  fact  is  that  the  machine  con¬ 
tributes  to  any  system  to^  which  it  may  be  connected,  only 
power  at  unity  power-factor,  and  all  wattless  volt-amperes, 
whether  lagging  or  leading,  must  come  from  some  other 
source.  The  lagging  wattless  volt-amperes  for  its  own  excita¬ 
tion  increase  in  value  somewhat  from  no-load  to  full-load,  but 
it  is  improper  to  employ  the  term  power-factor  in  connection 
with  a  certain  ratio  of  the  current  delivered  by  the  machine 
and  the  total  current,  which  includes  the  externally-supplied 
exciting  amperes,  except  when  comparing  the  performance  of 
the  machine  below  synchronism  as  a  motor  with  that  above 
synchronism  as  a  generator. 

An  article  in  this  issue  by  Messrs.  Spooner  and  Barnes  re¬ 
cords  an  interesting  and  instructive  investigation  of  one  of 
the  most  advantageous  characteristics  of  the  asynchronous, 
or  induction,  generator,  namely,  the  small  value  of  its  short- 
circuit  current  compared  with  that  of  a  synchronous  alterna¬ 
tor  of  the  same  rating.  It  is  impossible  for  the  current  of 
the  asynchronous  generator  to  exceed,  say,  from  25  to  5  times 
the  normal  full  load  value,  according  to  the  designs  of  the 
machine;  under  condition  of  sudden  short-circuit  the  current 
reaches  a  certain  limited  high  value  and  at  once  reduces  to 
zero.  With  the  synchronous  alternator  the  conditions  are  quite 
different.  Even  when  the  machine  is  designed  with  such  a 
value  of  synchronous  impedance  that  it  could  not  possibly  be 
loaded  to  more  than,  say,  four  times  the  full-load  current,  yet 
a  sudden  short-circuit  may  produce  a  current,  say  fifteen 
times  the  normal  full-load  value.  The  reason  for  this  great 
increase  is  found  in  the  difference  between  the  armature  re¬ 
actance  and  the  synchronous  reactance;  the  latter  includes 
not  only  the  former  but  also  the  demagnetizing  effect  of 
the  armature  current  upon  the  field  cores.  The  demagnetiz¬ 
ing  effect  can  take  place  only  gradually,  so  that  upon  sud¬ 
den  short-circuit  the  current  reaches  initially  a  value  de¬ 
termined  largely  by  the  local  armature  impedance,  the  value 
being  then  gradually  decreased  to  the  amount  determined 
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by  the  total  synchronous  impedance.  Even  though  the  ex¬ 
cess  current  may  exist  for  only  a  few  cycles,  and  hence 
no  appreciable  excess  heating  takes  place,  yet  much  damage 
may  be  done  during  the  period  unless  proper  precautions 
have  been  taken.  The  authors  refer  to  the  opening  of 
circuit-breakers,  and  the  excess  stress  on  the  armature  coils. 
With  any  chosen  armature  structure  the  stress  on  the  ends 
of  the  armature  coils  is  proportional  to  the  square  of 
the  armature  current.  It  is  seen,  therefore,  that  when  the 
current  reaches  fifteen  times  the  normal  full-load  value,  the 
stress  at  that  instant  is  225  times  as  large  as  at  normal  load. 
Designers  thoroughly  appreciate  this  fact  and  make  liberal 
use  of  devices  for  supporting  the  ends  of  the  coils,  on  synchro¬ 
nous  alternators.  The  asynchronous  alternator  automatically 
limits  its  current  to  a  value  that  can  do  no  damage,  and  for 
general  trustworthiness  is  the  exact  equivalent  of  the  induc¬ 
tion  motor. 


EDDT-CURRENT  LOSSES  IN  ALTERNATING  CURRENT  ARMATURE 
CONDUaORS. 

Elddy  currents,  or  Foucault  currents,  as  they  are  sometimes 
called,  in  honor  of  the  man  who  first  explained  and  described 
them,  are  very  difficult  to  calculate  because  they  occur  in 
closed  circuits,  of  their  own  selection  in  the  mass  of  a  metal, 
and  are  not  restricted  to  definite  wires  or  simple  channels.  Of 
recent  years,  however,  a  number  of  practically  important  cases 
have  been  successfully  analyzed  mathematically.  A  very  at¬ 
tractive  solution  for  the  case  of  copper  strips,  in  the  grooves 
of  a  simple  alternating-current  armature,  has  recently  been 
given  by  Dr.  F.  Rusch  in  Electrotechnik  und  Maschinehau,  as 
referred  to  in  our  Digest  this  week. 


CONCERNING  GLARE 

At  the  last  meeting  of  the  Illuminating  Engineering  So¬ 
ciety  (London),  there  was  a  long  and  extremely  interesting 
discussion  on  the  subject  of  glare,  participated  in  by  well 
known  experts  from  all  parts  of  the  world.  The  discussion 
was  somewhat  indefinite  on  account  of  various  conceptions 
of  glare  on  the  part  of  various  people,  some  including  in  the 
elements  of  glare  things  which  would  not  be  assigned  direct¬ 
ly  to  it  by  others.  Nevertheless,  the  general  and  wholesale 
condemnation  of  glaring  illumination  was  an  extremely  good 
augury  for  the  progress  of  illuminating  engineering.  One 
phase  of  the  matter  to  which  we  would  like  here  to  call  again 
vigorous  attention  is  the  unpleasant  and  indeed  dangerous 
results  which  may  follow  the  use  of  powerful  arc  lamps  hung 
close  to  the  sidewalk.  It  is  with  pleasure  that  we  note  that 
steps  have  already  been  taken  in  the  city  of  London  to  en¬ 
force  the  suitable  screening  of  powerful  lamps  suspended  at 
low  levels  outside  shops.  The  evil  is  growing  rather  than 
diminishing  at  the  present  time,  and  some  definite  action  is 
really  demanded  in  cities  where  the  trouble  is  a  common  one. 
Although  the  light  of  the  flaming  arc,  the  most  common  of¬ 
fender,  in  the  way  mentioned,  is  perhaps  less  offensive  and 
injurious  than  some  other  light  might  be,  it  is  still  so  brilliant 
as  to  produce  very  well  defined  effects  of  exhaustion  on  the 
eye,  and  powerful  after  images. 

There  is  no  need  whatever  for  the  use  of  intense  sources  of 
light  close  down  to  a  sidewalk.  They  do  not  assist  the  passers- 
by  to  see  things  in  the  shop  windows,  and  in  fact  they  rather 
tend  to  compel  one  to  avert  the  gaze  and  look  away  from 


the  offensive  source;  nor  are  they  of  any  particular  value  in 
attracting  beneficial  attention  to  the  shop  as  a  whole;  they 
compel  one  to  notice  the  location  to  be  sure,  but  in  a  way 
which  inclines  one  to  notice  it  from  the  other  side  of  the 
street.  There  is  really  no  more  reason  for  permitting  this 
kind  of  assault  upon  the  eye  than  there  is  for  allowing  the 
use  of  steam  sirens  and  other  sources  of  abominable  noise  to 
attract  the  wayfarer  by  murderous  assault  upon  his  auditory 
nerves.  It  is  very  gratifying  to  see  that  the  nuisance,  common 
abroad  as  it  is  here,  has  attracted  definite  attention  and  has 
already  produced  attempts  at  remedial  measures.  We  trust 
that  American  cities  will  not  be  slow  in  following  the  good  ex¬ 
ample  thus  set,  for  we  are  convinced  that  not  only  is  it  highly 
desirable  from  the  standpoint  of  the  public,  but  the  abolition  of 
this  particular  kind  of  lighting  will  really  help,  rather  than 
harm  the  shopkeeper  who  does  not  realize  the  injurious  effect 
that  may  be  produced  by  overdoing  a  thing  in  itself  well  in¬ 
tended. 

One  of  the  notable  features  of  the  London  discussion  was 
the  variety  of  opinions  and  the  paucity  of  facts  regarding 
what  might  be  termed  the  physical  basis  of  “glare.”  The 
physiological  considerations  have  very  properly  been  given  the 
most  prominent  place  in  the  discussion,  and  numerous  ref¬ 
erences  to  the  effects  of  concrete  light  sources  have  been 
made,  but  very  little  of  a  definite  character  has  been  adduced  as 
to  just  what  objectively  causes  “glare.”  Temporal  induction, 
or,  in  simpler  terms,  retinal  adaptation  is  generally  admitted 
as  a  prominent  subjective  factor.  We-  all  know  that  illumi¬ 
nations  of  moderate  intensity  are  at  times  most  glaring  when 
our  eyes  have  been  resting  in  darkness.  But,  apart  from 
retinal  adaptation,  which  should  be  considered  as  subjective, 
what  are  the  objective  causes  of  “glare”?  Is  it  due  to  the 
magnitude  of  the  intrinsic  brightness  or  to  the  effective  size 
of  the  bright  field,  or  to  the  contrast  between  the  brighter 
objects  and  the  surrounding  background,  or  to  whether  or  not 
in  some  cases  the  curvature  of  the  glaring  incident  light  is 
different  from  that  upon  which  the  eye  is  focussed?  Most  of 
these  points  have  been  mentioned,  but  there  is  apparently  little 
agreement  as  to  the  parts  they  play;  there  is,  indeed,  but  little 
evidence  presented  on  which  to  form  an  opinion.  One  hasty 
experiment  is  described  which  would  indicate  that  not  only  in¬ 
trinsic  brightness  but  also  area  of  source  (the  distance  being 
kept  constant),  plays  an  important  role. 

Do  we  not  use  the  term  “glare”  in  different  senses,  to  in¬ 
dicate  quite  different  phenomena?  A  sufficiently  extended 
bright  source  in  the  field  of  view  may  be  described  as  glaring 
when  the  eye  is  focussed  on  it.  On  the  other  hand,  when 
reading  an  article  printed  on  highly  calendered  paper,  we  re¬ 
fer  to  the  directly  reflected  light  as  glaring.  In  this  case, 
which  would  seem  entirely  different  from  the  preceding,  may 
not  the  sensation  of  “glare”  arise  from  the  fact  that  when 
reading  the  book  the  eye  does  not  focus  this  directly  reflected 
light  on  the  retina,  and  it  is  the  combination  of  the  focussed 
diffused  light  from  the  page,  and  the  non-focussed  directly 
reflected  light  that  produces  the  sensation  of  “glare”?  If  the 
physical  basis  of  “glare”  were  known  it  would  be  compara¬ 
tively  easy  to  fix  rules  for  the  installation  and  use  of  artificial 
light  sources  to  avoid  excessive  “glare.”  It  is  hoped,  there¬ 
fore,  that  in  the  subsequent  discussion  of  this  most  important 
subject  more  attention  may  be  accorded  this  particular  phase 
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of  it.  It  is*  also  to  be  hoped  that  the  discussion  will  stimulate 
investigation.  In  pursuing  the  investigation,  however,  it  is 
necessary  to  keep  in  mind  that  even  in  studying  the  more 
purely  physical  aspects,  the  co-operation  of  the  physiologist  is 
most  essential,  since  the  physical  and  physiological  aspects  are 
intimately  associated  and  interdependent. 


PROPAGATION  OF  WIRELESS  TELEGRAPH  WAVES. 

It  is  now  well  known  that  the  distance  to  which  long-distance 
wireless  telegraphy  can  be  carried  at  night  is  usually  con¬ 
siderably  greater  than  the  corresponding  distance  in  the  day¬ 
time.  That  is.  the  electric,  waves  which  come  over  a  wide 
ocean  are  usually  much  stronger  by  night  than  by  day.  This 
weakening  effect  accompanying  daylight  is  inappreciable  at 
short  ranges.  On  the  other  hand,  it  is  more  noticeable  in  the 
tropics.  It  is  not  appreciably  influenced  by  cloudy  weather. 
To  account  for  these  facts,  it  is  now  generally  supposed  that 
the  sun’s  rays  electrically  modify  the  air,  and  a  number  of 
experimental  facts  bear  out  this  hypothesis.  In  the  first  place, 
the  daylight  sky  is  blue,  in  the  absence  of  clouds,  which  color 
of  the  sky  has  been  shown  to  be  due  to  the  absorption  and 
scattering  reflection  of  blue,  violet  and  ultraviolet  solar  rays 
by  the  atmosphere,  and  particularly  by  the  upper  layers  of  the 
atmosphere.  Again,  we  know  that  the  temperature  of  the  air 
falls  regularly  as  we  ascend,  until  a  height  of  some  15  km  is 
reached,  and  then  there  is  a  belt  of  stationary  temperature,  or 
even  of  a  slight  increase  in  temperature.  It  is  supposed  that 
the  blue  and  ultraviolet  sunlight  absorbed  in  this  very  low- 
pressure  layer  of  air  may  warm  it  up  sufficiently  to  keep  the 
temperature  nearly  uniform  for  a  considerable  distance.  Final¬ 
ly,  we  know,  from  laboratory  experiments,  that  ultraviolet  light 
passing  through  air  in  a  closed  vessel  makes  the  air  a  partial 
conductor,  or,  as  we  say,  ionizes  the  air.  Moreover,  this  con¬ 
ductivity-creating  action  is  more  marked  at  low  pressures  than 
at  normal  pressures.  It  is  greater  in  a  nearly  exhausted  vessel 
than  in  the  ordinary  air  we  breathe. 


All  these  facts  point  to  insulation  in  the  upper  atmosphere 
as  the  cause  of  the  daylight  weakening  of  wireless  telegraphy. 
The  effect  would  naturally  be  more  pronounced  in  the  tropics, 
because  the  sun’s  rays  are  there  more  intense.  The  effect  would 
naturally  be  insignificant  at  distances  of  100  km  or  less,  because 
at  such  short  ranges  the  waves  have  not  had  room  to  expand 
and  suffer  absorption  in  the  upper  layers  of  the  atmosphere, 
say,  25  km  high.  The  presence  or  absence  of  clouds  would 
naturally  not  affect  the  action,  because,  as  meteorologists  say, 
clouds  do  not  form  above  15  km  from  the  earth,  and  dense 
clouds  form  much  below  that  level,  whereas  this  effect  occurs 
higher  up.  During  the  night,  the  air  tends  to  recompose  itself 
into  non-conductivity,  the  condition  favorable  to  the,  complete 
transmission  of  electric  waves.  With  the  return  of  daylight, 
ionization  recommences.  The  upper  air  becomes  turbid,  elec¬ 
trically  speaking.  An  electric  wave,  advancing  through  the 
partially  ionized  belt  of  atmosphere,  causes  ions  or  charged 
particles  to  be  bodily  displaced,  like  electrified  pith-balls,  and 
the  aggregate  amount  of  work  done  in  slightly  displacing  all 
the  ions  contained  in  a  cubic  kilometer  of  such  turbid  air  means 
the  absorption  of  the  same  amount  of  energy  from  the  passing 
wave.  Every  cubic  kilometer  traversed  absorbs  just  so  much 
electric  energy  as  toll.  The  stronger  and  less  heavily  taxed 
portions  of  the  wave,  near  the  earth’s  surface,  automatically 


feed  energy  upward  to  distribute  the  tax;  and  so  the  whole 
wave  is  attenuated  as  it  advances.  Curiously  enough,  the  weak¬ 
ening  influence  of  daylight  between  a  sending  and  a  receiving 
station  seems  to  be  most  pronounced  when  one  of  the  stations 
is  in  sunshine,  while  the  other  is  in  shadow — that ’is,  when  one 
is  in  the  day,  and  the  other  in  the  night.  This  is  perhaps  due 
to  the  fact  that  the  sun's  rays  at  such  times  strike  tangenially 
to  the  eaVth’s  surface  between  the  stations  and  tend  to  create 
temporarily  a  vertical  wall  of  division  between  ionized  and 
unionized  ^ir.  This  wall  in  the  upper  air  may  act  temporarily 
as  a  reflecting  surface,  or  electric  barrier,  between  the  two 
stations,  restricting  the  transmission  to  the  hole  in  the  wall 
underneath  the  ionized  layer. 


If  the  ionizing  action  of  sunlight  were  confined  to  a  sharply 
defined  belt  of  atmosphere,  such  that  the  conductivity  of  the 
air  was  rendered  very  fair  in  the  belt,  but  the  conductivity 
ceased  suddenly  beneath,  then  the  electric  waves  would  be 
greatly  strengthened  instead  of  being  weakened.  This  is  for 
the  reason  that  such  a  clearly  defined  conducting  layer  would 
act  in  the  upper  air  like  the  clearly  defined  conducting  layer  of 
salt  water  at  the  level  of  the  sea,  so  that  reflection  would  oc¬ 
cur  at  both  surfaces.  The  waves  would  then  spread  out  like 
the  spokes  of  a  wheel,  in  two  dimensions  only,  and  with  a 
uniform  height  not  exceeding,  say,  25  km,  whereas,  in  night  air, 
they  spread  out  in  three  dimensions.  In  ionized  day  air  they 
are  subjected  to  rapid  absorption  in  the  turbid  ill-defined  upper 
layers  with  worse  results  than  even  pure  tri-dimensional  ex¬ 
pansion. 


An  article  on  the  influences  that  shorten  and  extend  the  range 
of  long-di#tance  wireless  telegraphy,  by  Mr.  Paul  Schwarz- 
haupt,  has  recently  been  published  in  the  Electrotechnische 
Zeitschrift,  as  is  mentioned  in  our  Digest.  A  number  of  cases 
are  detailed,  in  which  stations  of  some  500  km  normal  radius 
have  been  heard  by  ships  or  other  stations  at  much  greater 
distances  during  the  night  hours.  A  voyage  of  the  steamship 
Bremen,  from  Naples  to  Bremen,  is  discussed  at  some  length, 
and  the  approximate  strength  of  day  and  night  signals  heard, 
throughout  this  journey,  from  the  Norddeich  station  in  north¬ 
western  Germany,  is  presented  in  a  curve-sheet.  It  would 
seem  that  signals  are  radiated  out  more  powerfully  along  the 
valleys  of  large  rivers,  such  as  the  Rhone  and  Garonne.  This 
may  mean  that  the  contour,  as  well  as  the  conductivity,  of  the 
earth’s  surface  following  a  river-bed  may  be  favorable  to  trans¬ 
mission.  Moreover,  it  appears  that  as  the  ship  approached 
Genoa,  just  beyond  the  Alpine  barrier  from  Norddeich,  the 
daylight  signals  steadily  weakened,  but  the  night  signals  steadily 
increased.  This  may  perhaps ‘be  explained  by  the  fact  that 
both  the  contour  and  the  degree  of  surface  conductivity  in  the 
Alpine  mountain  range  are  very  unfavorable  to  transmission, 
so  that  during  the  day  the  signals  get  steadily  fainter  as  the 
ship  approaches  the  barrier,  but  at  night  time  not  only  may 
some  waves  get  across  the  barrier  directly,  but  they  will  also 
swing  around  on  each  side,  and  the  total  night  sigpial  will  then 
increase  because  the  distance  from  Norddeich  is  steadily  re¬ 
duced.  In  other  words,  the  waves  only  radiate  truly  from  the 
sending  station  when  the  absorption  is  uniform  in  all  directions ; 
otherwise  they  bend  and  deflect  toward  and  around  the  region 
of  greater  absorption. 
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New  York  City  Changes  in  Electrical  Rules. 

Commissioner  Thompson,  of  the  Department  of  Water  Sup¬ 
ply,  Gas  and  Electricity,  New  York  City,  has  announced  the 
following  changes  in  the  electrical  rules  and  regulations.  The 
rule  numbers  refer  to  the  National  Electrical  Code,  and  the 
changes  announced  are  to  take  effect  immediately. 

A  third  paragraph  has  been  added  to  Rule  4-b,  to  read  as 
follows :  “Under  special  authorization  in  writing,  given  in  ad¬ 
vance,  incandescent  lamps  may  be  used  for  the  purpose  of  re¬ 
sistance  in  series  with  other  devices  when  mounted  in  porce¬ 
lain  receptacles  upon  non-combustible  supports  and  so  arranged 
that  they  cannot  have  impressed  upon  them  a  voltage  greater 
than  that  for  which  they  are  rated.” 

A  further  amendment  has  been  made  to  Rule  31-A,  by  add¬ 
ing  to  the  general  note  the  following  sentence:  “The  term 
‘theater’  shall  mean  also  any  moving-picture  machine  establish¬ 
ment,  whether  provided  with  a  stage  or  not.” 


New  York  Telephone  Company  to  Train  French 
Telephone  Officials. 

Monsieur  Millerand,  Ministere  des  Postes  et  des  Telegraphes 
of  the  French  Republic,  has  written  to  Mr.  U.  N.  Bethell,  vice- 
president  of  the  New  York  Telephone  Company,  asking  if 
the  New  York  company  would  be  willing  to  take  on  six  young 
telephone  officials  from  Paris  and  give  them  a  thorough  prac¬ 
tical  training  in  all  the  branches  of  the  telephone  business. 
Mr.  Bethell  has  advised  the  French  Minister  that  the  New 
York  Telephone  Company  will  be  glad  to  aid  the  French  tele¬ 
phone  administration  in  every  way  by  receiving  and  showing 
every  courtesy  to  the  officers  who  may  be  delegated  to  come  to 
New  York. 

It  is  stated  from  Paris  that  under  the  administration  of  the 
newly  elected  Minister  of  Posts  and  Telegraphs,  M.  Millerand. 
a  much-needed  improvement  of  the  telephone  service  in  Paris 
is  confidently  expected.  That  he  has  selected  the  New  York 
Telephone  Company  to  train  his  young  officials  is  considered 
a  high  compliment  to  the  New  York  telephone  service. 


The  Modern  Electric  Club — Its  Objects  and  Methods. 

Several  electric  clubs  have  recently  come  into  existence  in 
various  cities,  following  a  plan,  not  too  ambitious,  combining, 
to  some  extent,  the  features  of  a  technical  society  and  a  social 
club.  Perhaps  the  first  of  these  organizations  carrying  out 
this  particular  idea,  and  one  which  has  been  successful,  is  the 
Electric  Club  of  Chicago,  organized  about  two  years  ago. 
Quite  recently  the  Electrical  League  of  Cleveland  has  been 
formed  in  Cleveland,  Ohio,  and  on  Feb.  18,  by  invitation,  Mr. 
Frederic  P.  Vose,  president  of  the  Electric  Club  of  Chicago, 
addressed  the  Cleveland  organization,  and  told  the  gentlemen 
present  something  about  the  aims,  accomplishments  and  meth¬ 
ods  of  the  Chicago  club. 

The  title  of  Mr.  Vose’s  stirring  speech  was  “Shoulders  To¬ 
gether!”  The  speaker  began  by  referring  to  the  manifold 
burdens  of  the  electrical  man  of  business  of  to-day  and  to  the 
strain  and  turmoil  of  modern  life.  Why  add  the  cares  and 
responsibilities  of  an  organization  like  an  electric  club?  Sim¬ 
ply  because  the  club  furnishes  a  bright  spot  in  the  week  and 
an  antidote  for  business  cares,  at  the  same  time  imparting 
useful  information  to  its  members. 

Here  is  Mr.  Vose’s  description  of  the  actual  working  out 
of  the  plan  in  Chicago:  “Every  Wednesday  noon,  from  12:15 
to  1 :45  or  2  o’clock,  we  assemble  in  our  lunching  quarters  at 
the  Chicago  Automobile  Club  and  make  the  most  we  can  out 
of  our  75-cent  meal.  While  munching  our  provender,  we 
forget  our  woes  and  relax.  We  meet  new  faces  and  widen  our 
world  by  acquainting  ourselves  with  the  men  back  of  the  faces. 
There,  too,  we  meet  our  old  friends,  and  our  love  for  them  is 
deepened.  We  break  bread  with  the  fellows  w'ith  whom  we 
have  been  striving  in  the  marketplace;  we  make  merry,  laugh 


much,  enlarge  the  cockles  of  the  heart,  smooth  out  the  worry 
wrinkles,  listen  to  a  well-prepared  discussion  of  some  in¬ 
structive  technical  theme,  or  harken  to  a  live  man  on  a  live  and 
popular  topic  relating  to  matters  of  city.  State,  Nation,  or 
what  not.  The  time  passes  happily,  and  before  we  are  aware, 
we  rise  and  return  to  our  toil  with  a  feeling  of  refreshment 
and  a  renewal  of  mental,  moral  and  physical  energy.  We 
have  gained  healthy  digestion,  our  heads  have  been  rested,  our 
nerve  tension  has  relaxed,  we  have  received  new  information, 
we  have  been  filled  with  agreeable  thoughts,  we  have  made  new 
acquaintances,  we  have  deepened  our  friendships.” 

Such  a  club  raises  the  tone  of  the  industry  on  its  commercial 
side ; .  competition  becomes  fairer.  The  dues  should  be  low 
and  the  ideal  of  the  club  democratic,  but  men  lacking  in  moral 
character  should  not  be  admitted.  According  to  Mr.  Vose, 
the  club  should  be  “a  union  of  all  who  try  to  be  on  the  square 
in  the  service  of  all  who  strive  honorably  to  succeed.”  The 
Electric  Club  of  Chicago  is  not  incorporated  for  profit,  of 
course,  yet  with  dues  of  only  $5  a  year  and  an  initiation  fee 
of  the  same  amount  it  has  a  bank  balance  of  over  $2,000.  Mr. 
Vose  described  the  duties  of  the  various  officers,  and  said 
that  the  charm  of  the  Wednesday  luncheons  in  Chicago  lies 
in  the  absence  of  red  tape  and  stilted  style.  Postal-card  notices 
are  sent  out  in  advance,  and  in  them  something  is  said  about 
the  speaker  of  the  day  and  his  subject.  The  conduct  of  the 
meetings  is  kept  up  to  concert  pitch.  There  is  no  lagging — 
no  long  waits  or  nerve-racking  pauses,  but  the  tone  is  high  and 
the  spirit  clean.  The  men  appreciate  the  midweek  rest  and 
leisurely  smoke  while  benefiting  by  a  helpful  talk  of  some 
ready  speaker  or  by  the  more  formal  addresses  of  men  of 
prominence.  The  fact  that  the  fees  are  kept  low,  that  there  are 
no  debts,  and  the  happy  mixture  of  business  and  pleasure,  of 
technical  discussion  and  social  intercourse,  unite  to  make  the 
club  popular  and  successful. 

Mr.  Vose  paid  tribute  to  his  predecessor,  Mr.  C.  A.  S. 
Howlett,  and  in  closing  said  that  perhaps  some  day  there 
would  be  a  federation  of  the  new  electric  clubs,  composed,  as 
they  are,  of  active  and  aggressive  men  in  the  electrical  in¬ 
dustries.  Meanwhile  these  organizations  have  an  important 
and  present-day  part  to  play  in  the  community  in  informing 
and  advising  the  public  generally  of  measures  bearing  on 
things  electrical  for  the  good  of  all,  to  the  end  that  burden¬ 
some  blunders  may  be  avoided  in  legislation  in  city  and  State. 
Special  interests  should  not  be  allowed  to  take  advantage  of  the 
ignorance  of  the  people  in  technical  matters  and  thereby  gain 
a  peculiar  privilege  at  the  expense  of  the  common  weal. 


Maryland  Electricians’  Licensing  Law  Attacked. 

Several  weeks  ago  a  bill  was  drafted  by  some  of  the  largest 
electrical  contractors  in  Baltimore  which  was  designed  to  in¬ 
crease  the  powers  of  the  electrical  commission  of  Baltimore. 
There  has  been  a  growing  feeling  against  this  commission  in 
the  city  and  the  bill  that  was  drafted  several  weeks  ago,  but 
which  has  since  been  withdrawn,  brought  this  discontent  with 
the  electrical  commission  to  a  crisis,  and  a  bill  has  now  been 
introduced  in  the  House  of  Delegates  doing  away  with  this 
commission  entirely. 

This  commission  of  five,  consisting  of  Joseph  B.  Dreisch, 
G.  R.  Holmes,  Arthur  B.  James,  Gwynn  E.  Painter  and  J. 
Frank  Eline,  was  created  by  the  Legislature  of  1906.  Its 
object  was  to  conduct  examinations  and  grant  licenses  to 
electrical  workers  and  to  prevent  the  installation  of  wires  and 
electrical  service  by  any  except  licensed  electricians.  Ever 
since  the  creation  of  the  commission  there  have  been  com¬ 
plaints^  from  business  houses  and  manufacturing  plants  in 
Baltimore  to  the  effect  that  the  commission  has  been  inter¬ 
fering  with  the  work  done  in  their  own  private  plants  and 
causing  annoyance  through  their  efforts  to  fprce  all  electrical 
workers,  whether  actually  in  the  contracting  business  or  not, 
to  take  out  licenses  and  pay  the  fees  required  therefor.  As  one 
manufacturer  expressed  it,  “They  want  to  require  a  man  to 
take  out  a  license  in  order  to  replace  a  burnt-out  electric 
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lamp.”  Notwithstanding  this  feeling,  it  was  proposed  this 
year  to  make  the  law  more  rigid,  and  some  amendments  to 
the  law  were  drawn  up  and  sent  to  Annapolis  last  week.  But 
the  opposition  broke  out  afresh  at  this,  and  the  bill  abolishing 
the  commission  was  prepared  and  introduced  by  Mr.  Beacham, 
of  Baltimore  City. 

In  support  of  the  bill  abolishing  the  commission  it  will  be 
urged  that  the  examinations  have  not  been  conducted  upon  a 
bona  fide  basis,  that  the  law  has  hurt  rather  than  helped  con¬ 
ditions,  and  that  it  is  unnecessary  anyhow,  inasmuch  as  the 
inspection  of  wiring  and  electrical  installation  made  by  the 
city  authorities  and  underwriters  is  ample  protection  against 
improper  work. 


New  York  Central  Electrification  Work. 

The  New  York  Central  Railroad  officials  will  vacate  about 
April  I  the  west  side  of  the  office  building  at  the  Grand  Central 
Station,  which  they  have  occupied  for  35  years,  and  move  into 
a  new  office  building  upon  Lexington  Avenue.  This  is  the 
beginning  of  the  last  half  of  the  extensive  terminal  work  which 
is  being  done  in  New  York  City  by  this  railroad  company. 
The  entire  work  when  completed  will  amount  to  almost  $43,- 
000,000.  Of  this  amount  $10,700,000  will  be  spent  for  electrifica¬ 
tion.  The  electrification  of  the  road  is  now  complete  as  far 
as  Mt.  Vernon  on  the  Harlem  division,  and  as  far  as  Yonkers 
on  the  Hudson  division.  Beginning  in  March  all  train  service 
on  the  Harlem  division  as  far  as  White  Plains,  the  limit  of  the 
electric  zone,  will  be  operated  electrically.  The  extension  of 
electrification  north  of  Mt.  Vernon  involved  the  construction 
of  two  new  substations,  but  no  new  power  houses.  The  ex¬ 
tension  of  the  electric  zone  beyond  Yonkers  on  the  Hudson 
division  is  less  definitely  settled  as  to  time,  because  of  the  large 
amount  of  heavy  work  included  in  the  improvement.  This 
work  is  being  pushed  at  all  possible  points  between  Spuyten 
Duyvil  and  Harmon.  The  electrification  work  has  involved  a 
great  deal  more  construction  than  the  simple  substitution  of 
electricity  for  steam.  The  elimination  of  grade  crossings  and 
new  stations  has  resulted  in  perhaps  a  score  of  places,  and 
the  Hudson  division  will  be  four-tracked  throughout  the  zone. 


The  Independent  Telephone  Situation. 

The  inquiry  on  behalf  of  the  minority  stockholders  of  the 
United  States  Telephone  Company,  of  Ohio,  and  other  inde¬ 
pendent  lines,  into  the  sale  of  the  stocks  of  some  of  the  com¬ 
panies  to  J.  P.  Morgan  &  Company,  which  was  being  conducted 
in  New  York  City  before  a  commissioner,  came  to  a  sudden 
end  last  week.  The  counsel  in  the  cases  representing  the 
minority  stockholders  announced  that  he  would  take  no  more 
testimony.  It  had  been  expected  that  Henry  P.  Davison,  of 
J.  P.  Morgan  &  Company,  and  Theodore  N.  Vail,  president  of 
the  American  Telephone  &  Telegraph  Company,  would  be  called 
upon  to  testify.  No  reason  for  the  discontinuance  of  the  hear¬ 
ings  was  given. 

In  this  connection,  it  is  reported  from  Columbus,  Ohio,  that 
the  independent  telephone  interests  in  that  section  have  dropped 
their  opposition  to  the  Elson  bill  in  the  Legislature,  the  pro¬ 
visions  of  which  w'ere  to  permit  the^  merger  of  the  Bell  and 
Morgan  interests  if  the  bill  became  a  law. 

It  has  been  reported  at  Indianapolis  that  the  stock  recently 
purchased  by  J.  P.  Morgan  &  Company  has  been  sold  to  the 
Continental  Telephone  &  Telegraph  Company,  the  $50,000,000 
concern  recently  organized  as  a  holding  company  for  inde¬ 
pendent  telephone  interests.  This  report  could  not  be  verified, 
but  IS  generally  believed,  and  may  explain  the  discontinuance 
of  activity  in  the  suit  brought  by  the  minority  stockholders. 

George  R.  Fuller,  president  of  the  Rochester,  Syracuse  & 
Utica  Telephone  Company,  has  announced  that  more  than 
enough  of  the  stock  of  the  company  has  been  deposited  with 
the  Fidelity  Trust  Company,  of  Rochester,  to  make  certain  the 
sale  of  control  to  the  Continental  Telephone  &  Telegraph  Com¬ 
pany,  and  the  actual  transfer  will  probably  be  made  this  week. 


The  committee  on  railroads  and  telegraphs  of  the  Ohio 
House  of  Representatives  has  reported  favorably  on  the  Elson 
bill,  which  seeks  to  permit  the  merger  of  competing  telephone 
lines  and  systems.  This  action  has  caused  some  surprise,  be¬ 
cause  of  the  fact  that  the  Wood  utilities  bill,  now  before  the 
General  Assembly,  would  enforce  the  Valentine  anti-trust 
law  rigidly.  It  has  been  intimated  that  the  Elson  bill  will 
be  rushed  through,  if  possible,  before  the  other  bill  has  a 
hearing  and  in  this  way  all  possibility  of  failure  will  be  avoid¬ 
ed.  Another  bill,  introduced  by  Representative  Billingslea, 
would  give  companies  authority  to  connect  their  lines  with¬ 
out  merging.  The  committee  will  give  a  hearing  to  this  bill 
some  time  the  present  week. 

On  Friday,  President  Charles  A.  Otis  of  the  Cuyahoga  Tele¬ 
phone  Company,  received  a  signed  statement  from  F.  W.  Ste¬ 
vens,  denying  in  behalf  of  J.  P.  Morgan  &  Co.  that  any  deal 
is  pending  for  the  sale  of  the  independent  holdings  secured 
by  that  firm  to  the  Continental  Telephone  &  Telegraph  Com¬ 
pany.  Mr.  Stevens  went  further  and  stated  that  it  is  not  the 
intention  of  the  firm  to  sell  its  holdings  to  this  company  or 
any  other  company.  President  Frank  A.  Davis  of  the  United 
States  Telephone  Company  and  the  Columbus  Citizens  Tele¬ 
phone  Company  also  made  about  the  same  denial  at  Columbus. 
Both  officials  feel  assured  that  the  rumor  is  a  mistake  and 
that  Morgan  &  Co.  intend  to  do  only  what  has  been  repeated¬ 
ly  announced  since  it  became  known  that  the  holdings  had 
passed  into  the  firm’s  hands. 

At  a  meeting  of  the  directors  of  the  Cuyahoga  Telephone 
Company  on  Friday,  the  resignation  of  William  L.  Ross  qs 
treasurer  was  accepted.  Mr.  Ross  will  become  associated  with 
the  bond  house  of  Tillotson  &  Wolcott.  W.  L  Cary,  Jr.,  sec¬ 
retary  of  both  the  Cuyahoga  and  the  United  States  Telephone 
Companies,  was  selected  to  fill  the  vacancy  temporarily.  When 
the  offices  of  the  United  States  Telephone  Company  are  re¬ 
moved  to  Columbus, 'Mr.  Cary  will  go  to  that  city  and  the 
position  in  Cleveland  will  have  to  be  filled  by  some  one  else. 
It  may  be  that  President  Charles  A.  Otis  will  be  asked  to  take 
the  position  in  addition  to  his  other  duties  with  the  company. 
C.  F.  Haskins  has  been  appointed  auditor  of  the  Cuyahoga 
Company. 

The  newly  chosen  board  of  the  Citizens  Telephone  Com¬ 
pany  of  Columbus  has  organized  by  the  election  of  the  fol¬ 
lowing  officers:  President,  Frank  A.  Davis;  vice-president  and 
treasurer,  Edwin  R.  Sharp;  general  manager,  Gansey  R.  Johns¬ 
ton;  general  counsel,  Harry  M.  Daugherty;  executive  com¬ 
mittee,  F.  A.  Davis,  E.  R.  Sharp  and  C.  C.  Griswold. 

Some  disappointment  has  been  felt  among  the  independent 
men  because  the  deposition  of  J.  P.  Morgan  was  not  obtained. 
H.  B.  McGraw,  attorney  for  the  independent  interests,  op¬ 
posed  to  the  sale  of  the  stock  to  the  New  York  financial  men, 
says  that  plenty  of  evidence  has  been  secured  to  make  the 
case  any  way.  He  was  in  New  York  the  day  before  Mr.  Mor¬ 
gan  sailed  for  Europe  and  it  was  thought  that  his  deposition 
would  be  secured. 

By  some  it  is  thought  that  the  liquidation  of  Bell  holdings 
by  the  Mackay  companies  means  that  another  plan  has  been 
adopted  for  securing  a  combination  of  the  telephone  interests, 
perhaps  through  Mr.  Morgan’s  office.  Of  course,  this  is  purely 
rumor,  but  the  minority  stockholders  in  the  independent  com¬ 
panies  seem  to  be  ready  now  to  give  credence  to  almost  any¬ 
thing. 

At  the  annual  meeting  of  the  stockholders  of  the  Cin¬ 
cinnati  &  Suburban  Bell  Telephone  Company,  the  latter  part 
of  last  week,  the  officers  and  directors  were  all  re-elected,  as 
follows:  President,  John  Kilgour;  vice-president  and  gen¬ 
eral  manager,  Bayard  L.  Kilgour ;  treasurer,  W.  A.  Blanchard ; 
additional  directors,  Briggs  S.  Cunningham,  George  Bullock,  J. 
V,  B.  Scaraborough  and  Edward  Goepper.  Some  little  time 
ago  a  rumor  was  afloat  to  the  effect  that  the  Bell  interests 
were  endeavoring  to  purchase  the  local  holdings  of  this  com¬ 
pany,  but  later  on  this  was  denied.  It  is  also  said  that  this 
would  be  impossible,  as  the  holders  of  securities  will  not 
sell  under  any  circumstances. 
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Enclosed  Fuse  Litigation. 

The  U.  S.  Circuit  Court  of  Appeals  has  handed  down  a 
decision  sustaining  a  charge  of  infringement  of  a  patent  granted 
to  Joseph  Sachs,  Oct.  23,  1900  (No.  660,341),  for  an  improve¬ 
ment  in  enclosed  fuses.  The  court  in  its  opinion  stated  that 
any  inquiry  as  to  the  novelty  of  the  invention  as  indicated  by 
the  prior  state  of  the  art  was  rendered  unnecessary  in  view  of 
the  fact  that  the  defendant  in  the  case  was  the  grantee  of  the 
patent,  which  had  been  assigned  by  him  to  the  plaintiff ;  and 
that  while  to  the  rest  of  the  world  the  patent  may  be  void, 
the  assignor  is  estopped  from  urging  the  defense  of  non-patent¬ 
ability  against  his  assignee. 

As  defined  by  the  court,  the  invention  consisted  essentially 
in  making  the  fuse  strip  of  the  enclosed  fuse  of  thin,  flat  metal 
of  extended  area,  instead  of  a  wire  or  other  strip  having  a 
compact  sectional  area,  the  object  being  to  increase  the  surface 
of  the  metal  with  which  the  filling  is  in  contact,  so  as  to  insure 
its  immediate  dispersion  when  fused,  in  the  filling  metal.  It 
is  apparent,  the  court  said,  upon  a  mere  inspection  that  the 
fuse  strips  of  the  defendant  are  flat,  thin  strips  of  extended 
area,  and  not  wire  or  strips  of  compact  sectional  area,  and  that 
they  contact  over  their  entire  surface  with  the  filling  metal. 
It  seems,  however,  the  court  continues,  to  be  the  experience  of 
both  sides  to  the  litigation  that  still  better  results  are  obtained 
by  making  a  perforation  at  the  center  of  the  strip,  and  the 
fuses  marketed  by  both  are  thus  perforated.  This  reduction 
of  the  cross-section  of  the  metal  to  insure  disruption  at  the 
place  of  reduction  is  stated,  however,  to  be  an  old  and  well- 
known  expedient  for  improving  the  action  of  fuse  strips 
whether  thick  or  thin;  and  the  court  did  not  think  it  important 
that  the  device  of  the  patent  has  been  rendered  more  efficient 
by  the  use  of  a  supernumerary  device  old  to  the  art,  so  long 
as  the  fuse  strips  to  which  such  supernumerary  device  is  ap¬ 
plied  is  that  described  and  claimed  in  the  patent  The  court  in 
conclusion  sustained  the  charge  of  infringement,  and  ordered 
the  decree  rendered  in  favor  of  the  defendant  in  the  lower 
court  to  be  reversed.  The  parties  to  the  suit  were  the  Johns- 
Pratt  Company,  plaintiff  and  appellant,  and  the  Sachs  Company 
and  others,  defendants  and  appellees. 


Proposed  St.  Lawrence  Hydroelectric  Developments 

The  accompanying  map  shows  the  location  of  the  dams  and 
power  houses  which  the  St.  Lawrence  Power  Company  and  the 
Long  Sault  Development  Company  propose  to  erect  along  the 
St.  Lawrence  River.  It  is  estimated  that  by  the  erection  of 
40-ft.  dams  somewhat  more  than  600,000  hp  can  be  developed. 


Ontario 
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Map  of  Proposed  St.  Lawrence  Hydroelectric  Developments. 


an  amount  about  equal  to  the  total  of  the  proposed  develop¬ 
ments  at  Niagara  Falls.  According  to  present  plans  about 
100,000  hp  of  the  development  would  be  in  Canada,  where  one 
of  the  three  power  houses  would  be  located.  The  St.  Law¬ 
rence  Power  Company  has  applied  for  permission  to  begin  the 
work  of  development  in  the  near  future,  but  has  encountered 
much  opposition  from  Canadian  sources  by  reason  of  the  effect 
of  the  dams  upon  navigation  and  the  interference  with  the 


plans  already  made  by  the  Hydroelectric  Power  Commission 
of  Ontario. 


A  Review  of  the  Street-Railway  Rehabilitation  in 
Chicago. 

Speaking  on  the  subject,  “What  Has  Been  Accomplished  in 
the  Rehabilitation  Work  of  the  Chicago  Traction  Companies,” 
Mr.  B.  J.  Arnold,  chairman  and  chief  engineer  of  the  Board 
of  Supervising  Engineers,  Chicago  Traction,  addressed  the 
Electric  Club  of  Chicago  on  Feb.  16.  He  reviewed  the  “set¬ 
tlement  ordinances”  which  were  passed  by  the  City  Council, 
Chicago,  in  February,  1907,  and  which  went  into  effect  when 
accepted  by  the  street-railway  companies,  this  date  in  the  case 
of  the  Chicago  City  Railway  Company  being  April  15,  1907. 
The  ordinances  were  adopted  as  the  result  of  a  lo-year  struggle 
over  street-railway  franchises  and  street-railway  service  in  Chi¬ 
cago.  They  provided  for  the  organization  of  a  Board  of 
Supervising  Engineers  composed  of  a  representative  from  each 
of  the  companies,  a  representative  of  the  city  and  Mr.  Arnold 
as  chairman  of  the  board.  The  representative  of  the  Chicago 
City  Railway  Company  from  the  first  was  Mr.  H.  B.  Fleming. 
The  first  representative  of  the  city  of  Chicago  was  Mr.  Charles 
V.  Weston,  later  succeeded  by  Mr.  George  Weston,  the  present 
representative  of  the  city.  Mr.  John  Z.  Murphy  is  the  repre¬ 
sentative  of  the  Chicago  Railways  Company,  which  did  not 
formally  accept  its  ordinance  until  Jan.  28,  1908. 

At  the  present  time,  the  work  of  the  Chicago  City  Railway 
Company,  which  operates  on  the  South  Side,  is  almost  com¬ 
pleted  and  there  is  little  doubt  that  the  entire  rehabilitation  of 
this  company  will  be  accomplished  within  the  three-year  limit 
set  by  the  ordinance,  which,  in  the  case  of  this  company,  will 
expire  April  15,  1910.  The  work  accomplished  has  been  of  a 
high  grade,  and  credit  is  due,  said  Mr.  Arnold,  to  the  engineer¬ 
ing  force  of  the  company  for  carrying  it  on  rapidly  and  effi¬ 
ciently.  No  doubt  the  Chicago  Railways  Company  will  com¬ 
plete  its  work  also  within  the  time  limit  set. 

The  work  of  rehabilitation  has  been  an  undertaking  of  mag¬ 
nitude,  requiring  the  reconstruction  of  many  miles  of  electric 
railway,  the  building  of  substations,  car  houses,  etc.  Finan¬ 
cially  considered,  the  ordinances  provide  that  the  operating 
expenses  of  the  railway  companies  shall  first  be  paid  out  of  the 
gross  earnings.  From  the  remainder,  5  per  cent  is  deducted  for 
interest  on  the  investment.  Of  the  net  profits,  55  per  cent  goes 
to  the  city  and  45  per  cent  to  the  companies.  Thus  the  com¬ 
panies  and  the  city  are  jointly  interested  in  the  operation,  suc¬ 
cess  and  profits  of  the  street  railways  of  Chicago. 

Since  the  ordinance  went  into  effect  the  companies  have  paid 
into  the  city  treasury  about  $4,250,000  under  the  arrangement 
just  mentioned.  This  money  is  available  for  any  purpose  to 
which  the  city  sees  fit  to  devote  it,  although  it  has  been  gen¬ 
erally  considered  that  it  is  to  be  used  only  for  traction  pur¬ 
poses.  Having  in  charge  the  financial  aspect  of  the  rehabilita¬ 
tion,  with  its  other  duties,  the  Board  of  Supervising  Engineers 
has  supervision  over  the  accounts  of  the  rehabilitation  work,  as 
well  as  the  engineering  and  construction.  It  files  monthly  cer¬ 
tificates  with  the  city  controller  showing  the  amount  expended 
for  betterments.  Before  the  ordinances  were  adopted  it  was 
agreed  that  the  valuation  of  the  properties  of  the  companies 
should  be  fixed  at  $50,000,000.  Additions  to  this  original  in¬ 
vestment  are  shown  by  the  board’s  monthly  certificates.  One 
provision  of  the  ordinances  is  that  the  city  may  purchase  the 
properties  at  certain  fixed  times  if  it  elects.  The  amount 
which  must  be  paid  is  exactly  determined  at  any  time  by  adding 
the  total  expenditures  shown  by  the  monthly  certificates  to  the 
original  valuation.  However,  only  the  city  has  the  right  to  pur¬ 
chase  the  properties  at  this  valuation.  If  any  third  party  de¬ 
sires  to  purchase  the  properties,  it  is  provided  that  20  per  cent 
shall  be  added  to  the  actual  investment  determined  in  the 
manner  mentioned.  This  is  a  wise  provision  in  the  ordinance, 
in  Mr.  Arnold’s  judgment,  for  it  makes  the  companies  feel 
secure  in  their  investments. 

Mr.  Arnold  gave  some  interesting  figures  showing  the  extent 
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of  the  rehabilitation  work.  The  mileage  of  track  reconstructed 
so  far  is  302,  and  there  are  305.5  miles  of  trolley  wire  and  465 
miles  of  underground  cable  feeders.  The  trolley  wires  and  the 
feeder  cables  represent  7,017418  lb.  of  copper.  For  the  feeders 
there  has  been  constructed  888,139  ft  of  conduit  representing 
5,524,200  duct-ft  The  number  of  manholes  provided  for  these 
conduits  is  2412.  The  total  cost  of  this  overhead  and  under¬ 
ground  construction  so  far  has  been  $4468,767. 

Some  attention  was  paid  by  the  speaker  to  the  method 
adopted  for  the  treatment  of  ties  by  impregnating  the  wood 
with  chloride  of  zinc.  This  permits  the  use  of  cheaper  timber 
and  makes  the  first  cost  less.  The  ties  are  completely  embedded 
in  concrete.  Three  types  of  track  are  used.  One  consists  of 
steel  ties  spaced  4  ft.  apart  A  second  consists  of  treated 
wooden  ties  spaced  3  ft.  apart,  and  a  third  of  treated  wooden 
ties  spaced  2  ft  apart.  In  every  case  the  ties  are  embedded 
in  concrete,  but  in  the  third  method  they  are  laid  on  a  founda¬ 
tion  of  crushed  stone.  This  last  type  is  used  in  the  central 
business  portion  of  the  city,  and  is  constructed  with  the  idea 
that  it  may  be  disturbed  by  the  building  of  the  passenger  traffic 
subways.  The  construction  is  such  that  by  removing  the 
crushed  stone  foundations  the  ties  may  be  easily  supported  on 
temporary  foundations  while  excavation  is  going  on  for  the 
subways.  The  total  cost  of  the  rehabilitation  of  302  miles  of 
track  has  been  about  $15,000,000.  Seventy-five  per  cent  of  this 
mileage  is  laid  on  treated  ties. 

In  relation  to  buildings,  the  rehabilitation  has  resulted  in  the 
construction  of  seven  new  substations,  while  two  of  the  old 
cable-railway  power  houses  have  been  remodeled  into  substa¬ 
tions.  Nine  fireproof  car  houses  have  been  built,  as  well  as 
three  paint  and  carpenter  shops,  one  office  building,  one  stor¬ 
age-battery  building  and  four  new  store  houses.  The  total 
cost  of  these  new  buildings  has  been  $4,620,000.  An  idea  of 
the  volume  of  building  work  performed  may  be  had  if  one  con¬ 
siders  that  the  brick  used  would  build  a  i3-in.  wall  10  ft.  high 
and  18  miles  long.  The  new  power-plant  equipment  consists 
of  78400  kw  in  rotary  converters  and  also  2240  kw  in  storage 
batteries.  The  total  cost  of  this  equipment  has  been  $1,617,437. 
Electrical  energy  is  purchased  to  a  large  extent. 

Of  new  “pay-as-you-enter”  cars  1350  have  been  purchased 
during  the  rehabilitation.  Of  these  50  are  of  the  all-steel  type. 
In  addition,  828  modern  cars  have  been  remodeled  to  conform 
to  the  ‘‘pay-,as-you-enter”  standard  car.  The  total  number  of 
these  new  or  rebuilt  cars  in  operation  is  2178,  and  the  cost  of 
them  to  date  has  been  $8,136,114.  A  standard  fender,  which  is 
believed  to  be  the. best  yet  evolved,  has  been  adopted  and  dur¬ 
ing  1909  the  saving  of  four  lives  is  directly  ascribed  to  the  use 
of  this  fender. 

The  total  cost  of  the  rehabilitation  work  to  Dec.  i,  1909,  was 
practically  $37,000,000.  To  this  should  be  added  the  certificates 
of  investment  cost  during  December  and  January,  and  also 
nearly  $6,000,000  which  has  been  expended  for  the  smaller  sys¬ 
tems  of  the  Calumet  &  South  Chicago  Railway  Company  and 
the  Southern  Street  Railway  Company.  This  brings  the  total 
investment  to  date  up  to  about  $95,000,000,  and  this  amount 
will  exceed  $100,000,000  by  the  time  the  rehabilitation  is  com¬ 
pleted.  Thus  the  original  valuation  of  $50,000,000  will  have 
been  doubled  as  the  result  of  the  extensive  system  of  better¬ 
ment  and  reconstruction  carried  out  under  the  direction  of  the 
Board  of  Supervising  Engineers.  On  the  $100,000,000  the  rail¬ 
way  companies  will  receive  5  per  cent  on  their  actual  invest¬ 
ment  as  well  as  45  per  cent  of  the  net  profits,  and  they  appear 
to  be  satisfied  with  their  returns  under  this  arrangement. 

Referring  briefly  to  the  tunnels  under  the  Chicago  River, 
Mr.  Arnold  spoke  of  the  Washington  Street  and  La  Salle 
Street  tunnels  as  under  construction.  In  relation  to  the  latter 
tunnel  the  shield  method  of  construction  is  used  on  the  land 
approaches  in  order  not  to  disturb  existing  buildings.  For  the 
river  section  a  double-section  steel  tube  will  be  floated  into  the 
proper  position  across  the  river  and  then  filled  with  water  and 
sunk  into  the  place  excavated  for  it  in  the  bed  of  the  river. 
The  tubes  will  then  be  pumped  out  ^and  connected  with  the 
tunnels  previously  driven  through  the  land  approaches.  In 


the  case  of  the  Washington  Street  tunnel  a  part  of  the  old  tun¬ 
nel  in  the  river  section  is  to  be  utilized  in  an  ingenious  manner 
in  the  river  section  of  the  new  tunnel.  This  portion  is  the 
new  roof  of  the  old  tunnel,  consisting  of  a  thickness  of  about 
5  ft  of  concrete  reinforced  by  steel  I-beams.  The  old  foot¬ 
ings  under  this  roof  will  be  cut  out  in  places  and  still  enough 
left  to  support  it  In  these  cut-out  portions  the  new  side 
walls  will  be  built  down  to  the  deeper  level  made  necessary  by 
the  new  construction  and  afterward  the  remaining  portions  of 
the  old  side  walls  will  be  taken  out  in  like  manner.  This  ac¬ 
complishment  under  a  riverbed  is  quite  a  complicated  piece  of 
engineering,  and  Mr.  Arnold  paid  a  compliment  to  Mr.  George 
W.  Jackson  for  originating  it.  The  new  Van  Buren  Street 
tunnel  under  the  river  is  practically  completed. 

Mr.  Arnold  concluded  by  saying  that  the  through-routing  of 
the  surface  street  railways  in  Chicago  has  been  delayed  largely 
by  the  necessity  of  building  these  three  new  river  tunnels  at  a 
much  lower  level  (in  order  to  comply  with  the  navigation  re¬ 
quirements  of  the  War  Department)  than  the  old  tunnels. 
Furthermore,  through-routing  has  been  delayed  by  the  neces¬ 
sity  of  rearranging  some  of  the  columns  supporting  the  Loop 
elevated-railway  structure  in  the  central  business  district,  so 
that  the  long  new  surface  cars  may  go  around  curves  which 
were  not  originally  planned  for  their  use.  These  obstructions 
will  probably  be  removed,  however,  by  concerted  action  of  all 
the  surface  and  elevated  railway  interests,  resulting  from  a 
movement  now  under  way,  so  that  it  is  probable  that  during  the 
summer  of  this  year  the  through-routing  of  the  street-railway 
lines  of  Chicago  will  be  an  accomplished  fact  “After  that,” 
said  Mr.  Arnold  as  he  took  his  seat,  “the  problem  of  building 
the  passenger  traffic  subways  for  Chicago  will  press  for  a 
settlement  which  can  no  Idnger  be  delayed.” 


Electrical  Show  at  Worcester,  Mass. 


The  second  annual  Electrical,  Mechanical  and  Textile  Ex¬ 
hibition  to  be  held  in  Worcester,  Mass.,  was  opened  in 
Mechanics’  Hall  on  Feb.  7  and  extended  throughout  the  week. 
Interest  centered  upon  the  display  of  the  Worcester  Electric 
Light  Company,  which  was  the  most  extensive  in  its  history, 
and  which  occupied  the  entire  stage  at  the  east  end  of  the  hall, 
which  is  the  largest  auditorium  in  the  city.  The  energy  for 
operating  the  numerous  machines  exhibited  in  both  Mechanics' 
and  Washburn  halls  and  for  the  illumination  of  booths  and 
aisles,  galleries  and  platforms  was  furnished  by  the  company. 
Practically  all  the  motors  used  in  demonstrating  textile  and 
iron-working  machinery  were  operated  by  direct  current  at 
220  volts  and  no  volts,  two  motor-generator  sets  for  this 
service  being  installed  in  the  building,  and  having  a  total  rating 
of  about  30  kw.  These  were  each  supplied  with  power  from 
the  company’s  regular  550-volt  direct-current  circuits,  the 
transformation  being  made  on  account  of  the  undesirability  of 
using  the  higher  potentials  freely  around  the  booths. 

The  main  display  of  the  Worcester  Electric  Light  Company 
was  massed  in  a  space  about  40  ft  long  and  15  ft  wide  and 
staged  about  6  ft.  above  the  floor  level  of  the  main  hall.  In 
the  center  of  the  exhibit  a  large  electric  flag  of  the  United 
States  in  colors  was  installed,  and  close  by  a  special  feature 
was  in  operation  in  the  form  of  an  incandescent-lamp  sign  8 
ft  high  and  4  ft  wide.  The  lamp  was  outlined  by  too  2-cp 
carbon  incandescents,  the  filament  portion  being  made  up  of  50 
25-watt  tungsten  lamps,  and  giving  a  most  realistic  illustra¬ 
tion  of  the  relative  brilliancy  of  the  two  types.  Festooned 
across  the  top  of  the  stage  were  about  250  carbon  lamps  of 
the  2-cp  size,  with  a  “rat  chaser”  switch  below  to  accomplish 
the  effect  of  a  spot  of  light  traversing  the  circuit  at  high  speed. 
At  the  front  of  the  platform  were  eight  arches  composed  of  a 
total  of  84  40-watt  tungsten  lamps,  each  post  being  capped  by 
an  art  globe  containing  a  250-watt  tungsten  lamp.  At  the  rear 
of  the  exhibit  was  a  sign  containing  the  company’s  name  in  340 
Christmas-tree  lamps  of  about  i  cp  each,  run  eight  in  series 
across  the  line.  Two  “Power”  and  “Light”  signs  of  about  100 
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2-cp  lamps  were  also  installed  near  the  front  of  the  platform. 
Potted  plants  were  used  in  effective  grouping  at  the  front  of 
the  exhibit  > 

The  center  of  the  exhibit  consisted  of  a  long  table  equipped 
with  50  104-volt  outlets  used  in  operating  an  extended  display 
of  current-consuming  devices,  including  all  classes  of  domestic 
heating  and  cooking  apparatus,  small  motors,  household,  office 
and  small  shop  appliances.  Two  women  demonstrators  from 
the  General  Electric  Company  and  the  Westinghouse  Electric 
&  Manufacturing  Company’s  offices  operated  the  equipment, 
which  was  shown  on  a  larger  scale  than  ever  before  in  Worces¬ 
ter.  A  new  device  exhibited  was  an  8-in.  General  Electric 
stove  with  three  heats,  contrasted  with  the  older  single-heat 
stoves.  The  same  company  also  displayed  for  the  first  time  a 
three-heat  chafing  dish  and  a  toaster  with  a  decorated  china 
base  to  harmonize  with  dish  patterns.  The  Worcester  com¬ 
pany  also  showed  500-volt  and  104-volt  meters  in  operation  on 
direct-current  and  alternating-current  service,  respectively,  and 
lamps  were  installed  on  a  framework  made  of  iron  conduit 
fittings  and  wired  to  switches  and  the  meter  equipment  so  that 
the  relative  energy  consumption  of  the  carbon  and  tungsten 
filaments  could  be  observed.  Instruction  in  reading  the  meters 
was  also  given  by  the  demonstrators.  A  prominent  feature  was 
the  installation  of  tables  showing  the  cost  of  different  types  of 
lamps  at  the  prevailing  rates,  lamp  renewal  costs,  and  the  ad¬ 
vantages  of  electricity  for  varieties  of  service.  The  company 
wired  its  display  in  iron  conduit  run  beneath  a  special  tempo¬ 
rary  floor,  4  in.  deep.  General  Electric,  Triumph  and  Century 
motors  for  direct-connected  and  belted  service  were  also  shown. 

The  company  will  shortly  open  a  store  in  the  heart  of  the 
retail  district  of  the  city,  where  extensive  displays  will  be 
made  of  the  latest  equipment  for  domestic  and  industrial 
service. 

W.  D.  Kendall  &  Company,  Worcester,  were  the  contractors 
for  the  wiring  of  exhibits,  and  had  in  addition  a  display  of 
lighting  apparatus.  Simplex  heating  equipment,  the  Volkmer 
“Daylight”  portable  lamp,  portable  drills,  flatirons  and  toasters, 
Holtzer-Cabot,  Sprague  and  other  specialties.  L.  R.  Paige, 
Worcester,  furnished  electric  signs  for  the  exhibition.  The 
Coghlin  Electric  Company  made  a  special  exhibit  of  the  latest 
artistic  lighting  fixtures,  with  a  number  of  domestic  heating 
appliances  and  vacuum  cleaners.  Other  exhibitors  of  electric 
apparatus  were;  Ross  Brothers,  electric  incubator;  O.  S.  Ken¬ 
dall  &  Son,  vacuum  cleaner;  Boston  Lightning  Rod  Company, 
well-known  specialties;  Burlingame  Telegraphing  Typewriter 
Company;  Alsten  &  Goulding,  Worcester,  electrical  supplies 
for  automobiles. 


The  Causes  and  Effects  of  Glare  in  Illumination. 

The  subject  of  illumination  glare  was  discussed  at  a  gather¬ 
ing  of  the  British  Illuminating  Engineering  Society  in  Lon¬ 
don  on  Jan.  ii,  which  represented  the  first  meeting  of  the  so¬ 
ciety  to  be  held  after  the  inaugural  meeting  on  Nov.  18.  Prof. 
S.  P.  Thompson,  the  president,  before  calling  on  Dr.  J.  H. 
Parsons  to  address  the  meeting,  explained  that  a  series  of  ii 
queries  had  been  circulated  among  those  likely  to  furnish  in¬ 
formation  on  the  subject  and  a  number  of  replies  had  been  re¬ 
ceived  from  correspondents  in  different  parts  of  the  world. 
It  had,  however,  become  evident  that  the  subject  was  too  wide 
a  one  to  be  discussed  adequately  in  a  single  meeting,  and  it 
was,  therefore,  suggested  that  on  this  occasion  only  the  more 
physiological  aspects  of  the  subject  would  be  dealt  with.  He 
then  called  upon  Dr.  Parsons  to  read  his  address. 

Dr.  Parsons  dwelt  upon  the  fact  that  however  one  may  at¬ 
tempt  to  define  glare,  it  must  be  recognized  that  the  matter  is 
mainly  a  physiological  sensation.  Whether  or  not  a  given 
illuminant  produces  this  unpleasant  sensation,  therefore,  de¬ 
pends  on  the  state  of  the  eye  of  the  person  in  question.  For 
example,  the  effect  of  entering  a  brightly  lighted  room  after 
being  in  dark  surroundings  is  well  known.  The  adapta¬ 
tion  of  the  retina  is  one  of  the  most  important  factors  to 
consider  in  studying  glare.  Moreover,  light  entering  the  eye 
from  an  unusual  angle,  for  example,  reflected  light  from  the 
sea  and  snow,  might  be  said  to  add  to  the  effect. 


With  reference  to  the  question  of  color.  Dr.  Parsons  said  that 
glare  is  a  function  of  luminosity  rather  than  of  color. 

In  the  discussion  following  the  address,  an  abstract  was  read 
by  Mr.  J.  S.  Dow  of  some  of  the  main  points  in  the  contribu¬ 
tions  by  corresponding  members  of  the  society.  On  the  whole, 
these  showed  that  glare  is  regarded  as  chiefly  a  matter  of  in¬ 
trinsic  brilliancy  or  excessive  contrast  rather  than  a  color- 
effect,  though  this,  too,  was  considered.  Dr.  Stockhausen  had 
defined  a  glaring  source  of  light  as  one  which  produced  an 
image  on  the  retina  so  intense  that  the  visual  material  was  ex¬ 
hausted  and  the  so-called  “upper  limit  of  adaptation”  of  the  eye 
was  exceeded.  At  the  same  time  this  authority  recognized  a 
secondary  effect  due  to  the  ultra-violet  rays.  Other  authori¬ 
ties,  like  Professor  Weber,  thought  the  contrast  between  the 
brilliancy  of  an  illuminant  and  its  surroundings  to  be  the  main 
item,  it  not  being  enough  to  limit  only  the  intrinsic  brilliancy 
of  a  source.  All,  however,  agreed  as  to  the  need  for  more 
care  in  the  wise  arrangement  of  the  most  recent  brilliant 
sources  of  light. 

Among  the  other  speakers.  Dr.  Edridge  Green  drew  atten¬ 
tion  to  the  difference  between  the  impressions  of  different  peo¬ 
ple.  For  example,  he  personally  finds  that  his  eyes  arc  very 
sensitive  to  violet  light  and  that  the  light  of  the  mercury-vapor 
lamp,  which  some  people  do  not  mind,  is  very  unpleasant.  He 
believes  that  the  adaptation  of  the  eye  can  not  be  ignored  in 
any  definition  of  glare.  A  light  which  may  seem  disagreeably 
bright  to  one  individual  may  not  be  so  to  another. 

Dr.  F.  Gans  referred  to  the  action  of  ultra-violet  rays  and 
snow  blindness.  This  action  was  very  well  described  by  Lieu¬ 
tenant  Shackleton,  who  devised  glasses  to  protect  the  eyes. 

Dr.  James  Kerr  explained  that  what  is  called  glare  really  con¬ 
sists  of  a  number  of  different  effects.  Certainly  in  the  case  of 
snow-blindness  several  factors  are  of  importance,  and  then  the 
glare  from  badly  placed  prismatic  windows,  of  which  he  had  had 
experience,  is  really  distinct  from  that  due  of  excessive  intrinsic 
brilliancy  of  artificial  illuminants.  He  mentioned  cases  of 
schools  in  which  a  marked  reduction  of  visual  acuity  was  due 
to  this  effect.  Yet  another  distinct  cause  of  glare  is  the  di¬ 
rect  reflection  from  the  shiny  surface  of  books. 

Dr.  T.  M.  Legge  referred  to  the  glare  of  glass  furnaces  in 
apparently  causing  cataract.  He  also  raised  the  question  of 
the  correct  intrinsic  brilliancy  for  illuminated  signs,  which  is 
frequently  excessive.  He  expressed  the  hope  that  this  subject 
would  receive  attention  from  the  society. 

In  summing  up,  the  president  said  it  is  far  from  easy  to 
frame  any  really  satisfactory  definition  of  glare  owing  to  the 
fact  that  the  severity  of  this  effect  is  governed  by  so  many  dif¬ 
ferent  circumstances.  If,  however,  as  a  result  of  further  con¬ 
sideration,  the  society  can  succeed  in  clearing  up  the  existing 
confusion  on  this  point,  it  will  have  done  good  work. 


School  Room  Lighting. 

At  a  meeting  of  the  New  York  Section  of  the  Illuminating 
Engineering  Society,  Feb.  17  a  paper  on  “School  Room  Light¬ 
ing”  was  presented  by  Messrs.  G.  W.  Knight  and  Albert  Jackson 
Marshall.  The  authors  gave  complete  observations  and  data 
of  a  series  of  tests  made  in  a  public  school  room  in  Newark, 
N.  J.,  for  the  purpose  of  selecting  the  standard  system  of 
lighting  for  public  schools  in  that  city.  The  room  in  which  the 
tests  were  carried  on  was  32  ft.  long,  24  ft.  wide  and  12  ft. 
3  in.  high.  The  ceilings  and  that  part  of  the  side  walls  not 
taken  up  by  blackboards  and  windows  were  white.  The  room 
was  formerly  lighted  with  five  4-lamp  fixtures  and  one  2-lamp 
fixture.  The  five  were  arranged  to  form  a  square  with  one  in 
the  center,  while  the  2-lamp  fixture  was  placed  over  the  teach¬ 
er’s  desk.  Sixteen  candle-power  carbon-filament  lamps, 
equipped  with  8}4-in.  flat  white  porcelain  reflectors  were  used 
with  these  fixtures,  and  the  bottoms  of  the  lamps  were  4  ft. 
7  in.  above  the  tops  of  the  desks.  The  fixtures  were  in  the 
form  of  four  2-ft.  arms,  forming  the  diagonals  of  a  square, 
each  diagonal  being  turned  at  an  angle  of  45  deg.  to  the  walls 
of  the  room.  The  2-lamp  fixture  had  a  spread  of  2  ft.  8  in. 

The  first  tests  were  made  upon  the  old  equipment,  then  the 
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old  fixtures  were  replaced  by  75-cp  frosted  tip  Gem  lamps, 
with  prismatic  glass  reflectors.  The  height  of  the  lamps  above 
the  desk  was  unchanged  in  the  second  test.  In  the  third  test 
five  loo-watt,  80-cp  tungsten  lamps  were  used.  This  series  of 
tests  indicated  the  inefficiency  of  the  original  arrangement, 
and  pointed  the  way  to  further  tests,  which  were  carried  on 
at  a  later  date. 

For  the  second  series  of  tests  arrangements  were  made  which 
permitted  the  adjustment  of  the  lamps  to  any  desired  position 
in  the  room.  In  this  series  eight  tests  were  made,  in  order  to 
study  the  effect  of  position,  candle-power,  shades  and  consump¬ 
tion  on  the  final  result  The  table  herewith  gives  a  summary 
of  the  results. 

The  scheme  used  in  Test  8  was  originally  adopted,  but  the 
teachers  and  pupils  complained  so  persistently  of  the  inadequacy 
of  the  illumination  that  it  was  found  necessary  to  use  lOO-watt 
tungsten  lamps  in  place  of  the  60-watt  lamps.  Although  no 
tests  were  made  of  the  installation  now  in  use,  and  which  is 
giving  perfect  satisfaction  to  the  teachers  and  pupils,  it  is 
estimated  that  the  illumination  on  the  desk  tops  is  probably 
about  3.65  foot-candles.  The  original  system  cost  about  12 
cents  an  hour  for  energy,  while  the  present  one  costs  only  6 
cents  per  hour.  The  cost  of  renewals  is  borne  by  the  school, 
while  the  central-station  company  formerly  furnished  the 
carbon  lamp  renewals. 

In  the  discussion,  Mr.  Hatch,  of  the  Boston  School  House 
Department,  who  conducted  a  series  of  exhaustive  tests  extend¬ 
ing  over  a  period  of  more  than  two  years,  stated  that  the 


installation,  including  wiring  for  lighting,  bells,  telephones,  etc., 
is  about  3.5  per  cent  of  the  total  cost. 

According  to  Mr.  Thomas,  of  the  New  York  City  Board  of 
Education,  the  standard  system  used  in  New  York  City  is  a 
9-lamp  arrangement  of  lOO-watt  Gem  lamps,  hung  9  ft.  above 
the  floor,  and  equipped  with  shades  which  are  a  size  larger  than 
that  recommended  by  the  maker,  thus  completely  shielding  the 
filament  from  view.  With  new  lamps  the  illumination  of  the 
desk  top  varies  from  3.3  to  3.4  foot-candles,  but  as  the  lamps 
get  older  this  may  decrease  to  slightly  below  3.0  foot-candles. 
The  lamp  renewals  are  free,  and  this  partially  accounts  for 
the  preference  of  graphitized  filament  lamps  to  tungstens.  Mr. 
Jones  describes  some  schemes  now  being  considered  for  light¬ 
ing  the  New  York  State  Library,  which  included  the  construc¬ 
tion  of  a  special  reading  table  equipped  with  individual  desks, 
and  a  portable  lamp  at  each  place. 


Recent  Developments  in  Illuminants. 

At  the  February  meeting  of  the  Chicago  Section  of  the  Il¬ 
luminating  Engineering  Society,  held  in  the  Great  Northern 
Hotel  on  Thursday  noon,  Feb.  18,  Mr.  Preston  S.  Millar,  of 
New  York,  general  secretary  of  the  Illuminating  Engineering 
Society,  was  present  and  gave  an  interesting  and  instructive 
talk  on  “Recent  Developments  in  Modern  Illuminants.” 

In  opening  his  address,  Mr.  Millar  referred  to  the  great 
progress  in  the  field  of  illumination  during  the  last  three  de- 
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•In  some  cases  the  system  was  shifted  bodily  to  the  left,  in  _  order  to  give  the  effect  of ^  light  over  the  left  shoulder. 

•In  this  case  maximum  variation  means  the  maximum  variation  of  average  illumination  on  any  one  desk  from  the  general  average  of  that 
on  all  the  desks. 


results  of  these  tests  were  not  in  exact  accordance  with  the 
conclusions  set  forth  in  the  paper.  In  Boston  the  9-lamp 
arrangement  was  adopted,  and  unilateral  illumination  was  aimed 
at,  little  attention  being  given  to  the  variation  in  the  actual 
value  of  illumination  throughout  the  room.  Experience  showed 
that  with  unilateral  illumination,  and  properly  colored  walls, 
ceilings  and  furniture,  the  teachers  and  pupils  were  satisfied 
with  a  minimum  illumination  of  2  foot-candles  on  the  desk 
tops,  while  with  uniform  illumination  it  required  almost  three 
times  that  amount  to  satisfy  them.  In  the  domestic  science 
department,  where  sewing  and  other  close-sighted  work  is 
carried  on,  a  higher  illumination  is  used,  and  in  the  drafting- 
rooms  the  indirect  method,  with  inverted  arc  lamps,  is  em¬ 
ployed.  There  are  two  rooms  equipped  with  mercury  arcs, 
and  these  seem  to  be  satisfactory.  The  students  like  the  pier- 
cury  arc  better  than  the  ordinary  indirect  arc,  but  prefer  the 
inverted  arc,  which  casts  no  shadows,  to  all  others  tried.  The 
color  of  the  walls  and  ceilings  was  found  to  be  of  great  im¬ 
portance,  not  so  much  for  its  effect  upon  the  actual  illumination 
as  upon  the  impression  conveyed  to  the  users.  The  Boston 
school  rooms  are  tinted  in  accordance  with  daylight  conditions, 
the  walls  of  sunny  rooms  being  gray-green,  while  those  with 
northern  and  western  exposure  are  tinted  light  buff.  All  ceil¬ 
ings  are  white.  Tungsten  lamps  are  used  to  a  very  large  ex¬ 
tent,  and  renewals  are  furnished  by  the  schools  themselves. 
Even  in  so  doing,  it  is  estimated  that  a  saving  of  at  least  50 
per  cent  is  accomplished.  The  cost  of  schools  in  Boston  is 
now  about  22  cents  per  cubic  foot,  and  the  complete  electrical 


cades.  To  the  first  of  these,  he  assigned  the  invention  or  dis¬ 
covery  of  the  principles  of  the  incandescent  and  arc  electric 
lamps  and  the  use  of  the  the  incandescent  gas  mantle.  The 
second  decade  was  marked  by  the  introduction  of  the  ceria- 
thoria  gas  mantle  and  by  the  “flashing”  process  applied  to  the 
manufacture  of  incandescent-filament  lamps.  The  last  10  years 
have  witnessed  the  introduction  of  a  surprising  number  of  new 
illuminants  in  all  fields,  greatly  increasing  the  efficiency  and 
adaptability  of  modern  artificial  light  sources. 

In  running  over  various  recent  developments  of  the  older 
classes  of  illuminants,  Mr.  Millar  described  several  oil  lamps, 
one  of  the  recent  types  of  which  is  supplied  with  a  mantle 
and  may  be  operated  at  a  consumption  of  l  gaL  of  kerosene 
for  500  cp-hours.  In  the  same  field,  a  competitor  of  the  oil 
lamp  is  the  alcohol  lamp,  which  has  proved  very  economical, 
but  has  certain  objections,  as  its  operation  is  accompanied  by 
considerable  noise.  Acetylene  lighting  has  developed  in  two 
directions — the  use  of  plants  for  lighting  single  houses  and 
small  communities,  and  the  supply  of  the  gas  from  storage 
tanks  containing  acetone,  which  has  the  property  of  taking  up 
many  times  its  volume  of  acetylene.  One  cubic  foot  of  acety¬ 
lene  will  supply  a  35-cp  burner  for  one  hour. 

The  use  of  the  commoner  form  of  illuminating  gas  has  re¬ 
ceived  a  considerable  impetus  from  the  development  of  the 
incandescent  mantle  and  more  recently  from  the  latter's  adapta¬ 
tion  into  an  inverted  position,  which  greatly  improves  the 
effective  distribution  of  the  light  The  incandescent  mantle, 
invented  a  number  of  years  ago  by  Dr,  Auer  von  Welsbach, 
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depends  for  its  illuminating  quality  upon  the  use  of  certain 
rare  earths,  which  are  combined  in  the  proportion  of  ^  per 
cent  of  ceria  and  gg}i  per  cent  of  thoria.  Mr.  Millar  exhibited 
several  lantern  slides,  one  of  which  showed  the  characteristic 
life  performance  of  these  gas  mantles,  graphically  illustrating 
by  curves  the  rather  rapid  decrease  in  the  eflBciency  for  the 
first  200  hours  with  a  diminished  rate  of  light  production  for 
the  next  8oo  hours.  A  small  inverted  incandescent  mantle 
fixture,  which  was  passed  around  for  examination  by  the 
members  of  the  society,  is  designed  to  give  i6  cp  at  a  con¬ 
sumption  of  1 5^  cu.  ft  of  gas  per  hour,  although  it  was  ex¬ 
plained  that  some  difficulty  had  been  experienced  with  lamps 
of  this  kind  when  subjected  to  variations  in  the  gas  pressure. 

Gas-fixture  manufacturers  have  followed  the  electric-light 
men  in  dividing  the  output  of  their  illuminants  into  convenient 
multiple  units,  and  fixtures  will  shortly  appear  on  the  market 
having  their  consumptions  in  the  ratios  of  i  cu.  ft.  of  gas  per 
hour,  2  cu.  ft.  of  gas  per  hour,  etc.  In  the  incandescent-mantle 
field,  progress  Ls  expected  in  the  direction  of  higher  pressures. 
Where  these  are  employed,  it  has  been  shown  possible  to  obtain 
efficiencies  two  or  three  times  that  with  the  ordinary  mantle. 
Several  methods  are  in  use  for  this  purpose,  some  raising  the 
pressure  of  the  gas,  others  raising  that  of  the  air,  but  in  each 
case  the  point  is  to  increase  the  pressure  of  the  mixture  just 
before  it  is  consumed.  For  use  with  these  lamps,  special  strong 
“artificial-silk”  or  cellulose  mantles  have  been  developed.  These 
are  very  stout  and  pliable,  may  be  handled  and  crumpled  with 
impunity,  and  are  said  to  become  stronger  and  stiffer  after  use 
in  the  flame  for  a  number  of  hours. 

The  gas-apparatus  manufacturers  have  under  development 
at  this  time,  and  will  shortly  place  on  the  market,  a  type  of 
self-intensifying  gas  lamp  in  which  the  increased  pressure  of 
the  fuel  is  obtained  by  a  small  self-contained  blower  or  com¬ 
pressor  operated  by  a  hot-air  engine  within  the  lamp  casing. 
An  advance  sample  of  this  lamp,  giving  iioo  cp  from  its  two 
mantles,  consumed  34  cu.  ft.  per  hour  in  a  recent  laboratory 
test.  The  usual  efficiency  of  these  self-intensified  lamps  is 
about  28  cp-hours  per  cubic  foot,  while  that  of  the  high-pres¬ 
sure  gas  systems  may  be  carried  up  to  35  or  40  cp-hours  per 
cubic  foot  These  figures,  it  is  evident,  are  important  improve¬ 
ments  over  the  older  open  gas  flame,  and  the  upright  and  in¬ 
verted  incandescent  mantles,  which  have  efficiencies,  respective¬ 
ly,  of  4,  14  and  15  cp-hours  per  cubic  foot  of  gas  consumed. 

Lighting  of  gas  burners  from  a  distance  has  also  received  the 
recent  attention  of  the  gas  manufacturers.  One  scheme,  a 
model  of  which  was  exhibited  by  Mr.  Millar,  comprises  a 
plunger-pump  push-button  connected  through  a  small  pneu¬ 
matic  metal  tube  to  the  air-controlled  gas  valve,  which  can  be 
turned  on  or  off  at  a  distance  of  several  feet  by  manipulation 
of  the  button.  In  this  device  the  lamp  is  ignited  by  a  pilot 
flame.  Another  method  of  ignition  utilizes  fine  platinum- 
iridium  wires  placed  over  the  gas  outlet.  These  are  heated  by 
the  energy  from  a  set  of  dry  batteries,  raising  the  temperature 
of  the  wire  and  causing  it  to  occlude  some  of  the  gas,  which 
quickly  brings  its  temperature  up  to  incandescence  and  igpiites^ 
the  gas.  An  electromagnetic  system  uses  electromagnets,  to 
whose  armatures  the  valve  mechanism  is  connected,  so  that  the 
gas  may  be  turned  on  and  off  by  completing  electric  circuits. 
This  method  has  been  developed  to  the  extent  of  its  applica¬ 
tion  to  “talking”  gas  signs,  giving  effects  similar  to  those  ob¬ 
tained  by  electric  flashers. 

An  interesting  mechanical  ignition  device  exhibited  by  Mr. 
Millar  was  the  lighter  recently  developed  by  Dr.  Auer,  the 
inventor  of  the  Welsbach  mantle.  This  igniter  is  in  fact  the 
modem  successor  of  the  old  flint  and  steel,  making  use  of  a 
new  material  which,  when  scratched,  gives  a  large  and  brilliant 
spark,  sufficient  for  igniting  the  gas.  The  apparatus  is  com¬ 
pactly  constructed,  and  is  warranted  to  operate  several  thou¬ 
sand  times  without  renewal  of  the  working  parts. 

Coming  to  electrical  illuminants,  Mr.  Millar  exhibited  some 
very  interesting  and  valuable  curves,  showing  the  comparative 
properties  of  modem  electrical  light  sources.  Among  these  were 
slides  showing  the  candle-power  performance,  useful  life,  varia¬ 
tion  in  candle-power  with  variation  in  supply  voltage,  etc.,  of 


carbon,  graphitized-filament,  tungsten  and  tantalum  lamps. 
Other  curves  showed  the  variaticxi  in  tungsten  candle-power 
when  used  on  series  and  multiple  circuits.  A  curve  giving  the 
performance  during  the  useful  life  of  the  various  illuminants, 
displayed  graphically  the  sustained  efficiency  of  metallic-fila¬ 
ment  lamps  throughout  a  much  longer  period  than  that  of  the 
carbon  filament  Another  slide  showed  the  results  of  tests 
during  which  carbon  and  tantalum  lamps  were  operated  at 
efficiencies  equal  to  the  normal  operating  figures  for  tungsten 
lamps.  Under  these  conditions  the  tantalum  lasted  52  hours 
and  the  carbon  lamp  2  hours  and  38  minutes. 

Taking  up  the  subject  of  arc  lamps  with  the  old  open  type, 
which  is  little  seen  to-day  in  America,  Mr.  Millar  referred  to 
the  larger  use  of  this  type  of  illuminant  in  Europe  where,  he 
said,  better  carbons  are  available  and  the  electrodes  are  worked 
to  a  higher  current  density.  In  this  country  there  remains  one 
prominent  open-arc  lighting  installation,  the  one  referred  to 
being  in  Philadelphia,  where  Market  Street  is  illuminated  with 
open-arc  lamps  employing  rectangular-sectioned  electrodes. 
These  lamps  are  distributed  16  to  the  block,  and  provide  an 
illumination  probably  more  intense  than  any  other  mere  street 
lighting  installation  in  this  country.  The  enclosed-arc  lamp, 
Mr.  Millar  said,  is  essentially  American  in  development,  and 
its  long-continued  operation  without  necessity  of  trimming,  in 
spite  of  decreased  efficiency,  has  made  it  a  popular  form  of 
lamp  in  this  country. 

For  interior  lighting,  the  audience  was  permitted  to  examine 
a  small  intensive  carbon  arc  utilizing  a  very  high-current  density 
and  giving  a  white  quality  of  light.  This  lamp  measures  some 
18  in.  in  length,  with  a  case  hardly  2  in.  in  diameter,  is  aranged 
to  be  screwed  into  an  ordinary  Edison  receptacle,  and  is 
adaptable  for  operation  on  either  alternating  or  direct  current. 

Flaming  arcs,  employing  some  mineral  element  in  the  carbon 
electrodes  to  increase  their  luminous  efficiency,  are  enjoying 
an  increasing  use  in  this  country  on  account  of  their  high 
efficiency  and  excellent  light-giving  qualities.  They  have  the 
disadvantage,  of  course,  of  requiring  more  frequent  attention 
and  trimming,  and  to  correct  this  difficulty  practically  the  same 
series  of  remedies  have  been  applied  as  in  the  infancy  of  the 
old  open-arc  lamp.  One  scheme  to  reduce  frequency  of  atten¬ 
tion  utilizes  a  magazine  having  as  many  as  10  carbons  which 
are  successively  fed  into  the  arc  without  interrupting  the  opera¬ 
tion  of  the  lamp. 

A  comparatively  new  type  of  lamp,  first  brought  out  in 
Europe,  but  also  made  in  this  country,  is  the  regenerative  arc 
lamp.  In  this  lamp  the  vapors  from  the  impregnated  electrodes 
are  carried  down  through  channels  and  reintroduced  into  the 
arc  chamber,  increasing  the  luminous  efficiency  of  the  flame. 
Such  lamps  may  be  operated  for  75  hours  without  retrimming. 
Metallic  flame  lamps  of  the  type  using  one  or  more  metallic 
electrodes,  have  been  deservedly  successful  for  their  long  hours 
of  operation,  low  cost  of  maintenance,  excellent  efficiency  and 
good  distribution.  New  improvements  in  this  type  of  lamp 
which  are  under  way  will  give  a  steadier  quality  to  the  arc,  as 
well  as  increasing  the  time  between  trims  to  200  hours. 

In  summing  up  the  arc-lamp  situation,  Mr.  Millar  repeated 
the  observation  of  an  electrical  man  of  his  acquaintance  who 
declared  that  the  older  types  of  arc  lamps  had  been  put  out  of 
the  running  by  the  advent  of  the  tungsten  incandescent  filament. 
The  arc  lamps  of  the  future,  he  said,  would  be  of  two  kinds : 
for  stores  and  interiors,  the  intensive  arc  lamp,  and  for  street 
lighting  the  magnetite  or  metallic-flame  lamp. 

Among  the  other  illuminants  referred  to  by  the  speaker  in 
the  course  of  his  remarks  were  the  Nernst  glower  lamp,  the 
vacuum-tube  vapor  lamps,  one  type  of  which  employing  carbon- 
dioxide  gas  gives  a  white  light  closely  approaching  daylight 
and  especially  useful  for  color  matching,  and  the  mercury- 
vapor  lamp,  which  has  its  own  especial  field  in  certain  classes 
of  illumination.  An  interesting  exhibit  brought  forth  at  this 
point  in  the  talk  was  a  European  quartz  mercury-vapor  lamp. 
This  little  lamp,  whose  light-giving  tube  is  only  about  4  in.  in 
length,  develops  an  illumination  of  4000  mean  spherical  candle- 
power,  and  is  probably  the  most  efficient  electric  lamp  ever 
devised.  It  has  a  powerful  actinic  action,  being  rich  in  the 
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ultraviolet  rays,  and  is  used  in  medical  treatment.  Some  esti¬ 
mate  of  its  power  in  this  regard  may  be  gained  from  the  recent 
experience  of  a  laboratory  assistant  who  tested  the  lamp  and 
two  weeks  later  suffered  severe  burns  over  all  the  exposed 
portions  of  his  face. 

In  closing,  Mr.  Millar  pointed  out  that  we  have  a  large 
number  and  variety  of  illuminants,  but  took  occasion  to  re¬ 
mark  that  each  of  these  types  of  light  sources  has  its  special 
applications  in  which  it  may  be  difficult  for  other  illuminants 
to  supplant.  The  disadvantages  of  some  particular  type,  he 
observed,  may  not  limit  it  in  another  field  where  it  can  be  used 
effectively,  and  the  difficulty  that  we  have  with  many  illuminants 
is  due  more  to  misuse  in  their  selection  than  to  inherent  draw¬ 
backs  in  the  sdhrces  themselves. 


New  York  Public  Service  Commission  News. 


The  Public  Service  Commission,  Second  District,  has  re¬ 
ceived  a  petition  from  the  Palmyra  Gas  &  Electric  Company, 
Newark  Gas  Light  &  Fuel  Co.,  New  Light,  Heat  & 
Power  Company  of  Newark,  Lyons  Gas  Light  Company 
and  Wayne  County  Electric  Company,  for  the  approval 
of  the  consolidation  of  these  companies  into  the  Wayne 
County  Gas  &  Electric  Company,  and  to  make  a  mort¬ 
gage  covering  all  the  properties  of  the  consolidated  com¬ 
panies  and  to  issue  bonds  thereunder.  The  names  of  the 
towns  in  which  the  operations  of  the  new  corporation  are  to  be 
carried  on  are  Palmyra,  Arcadia,  Lyons  and  Galen,  all  in  the 
county  of  Wayne.  The  capital  stock  of  the  new  corporation  is  to 
be  $200,000.  Authorization  is  asked  for  the  execution  of  a 
mortgage  to  the  amount  of  $750,000  and  to  issue  bonds  to  the 
amount  of  $500,000.  The  reason  given  for  the  consolidation 
is  that  it  is  greatly  to  the  advantage  of  the  petitioning  com¬ 
panies  and  to  the  properties,  as  well  as  to  the  people  living  in 
the  villages  and  towns  served  by  the  corporations.  The  plan 
of  consolidation  provides  for  the  reduction  of  the  capital  stock 
of  the  company  below  that  of  the  combined  stock  of  existing 
companies  by  $45,000.  One  of  the  results  of  the  consolidation 
claimed  by  the  petitioners  is  that  it  will  reduce  the  cost  of 
operation.  It  is  also  expected  that  a  better  market  for  the 
securities  can  be  obtained  under  the  consolidated  company  than 
l)y  the  separate  properties. 

Hearings  will  be  given  this  week  on  the  application  of  the 
Niagara  and  Erie  Power  Company  for  authority  to  issue  stock 
and  $1,250,000  5  per  cent  30-year  gold  bonds  to  be  secured  by 
a  first  mortgage,  for  consent  to  the  transfer  to  it  of  property 
and  franchises  by  the  Niagara,  Lockport  and  Ontario  Power 
Company,  and  for  permission  to  begin  construction  and  to 
exercise  franchises;  on  the  petition  of  the  North  Shore  Elec¬ 
tric  Light  and  Power  Company  for  permission  to  erect  poles 
and  wires  for  transmitting  and  furnishing  electricity  and  for 
approval  of  the  exercise  of  rights  and  privileges  under  fran¬ 
chises  therefor  received  from  the  towns  of  Brookhaven  and 
Smithtown,  Suffolk  County;  on  the  application  of  the  Oneonta 
Light  and  Power  Company,  under  section  69  of  the  Public 
Service  Commissions  law,  for  authority  to  issue  $25,000  in 
mortgage  bonds;  on  the  application  of  Urban  O.  Webb  for 
consent  to  construct,  maintain  and  operate  a  plant  for  the 
supplying  of  electricity  in  the  village  of  Edwards,  St.  Law¬ 
rence  County;  on  the  application  of  the  village  of  Port  Byron 
for  authority  to  construct,  maintain  and  operate  a  works  or 
system  for  the  manufacturing  and  supplying  of  electricity  for 
other  than  municipal  purposes;  on  the  petition  of  Charles  P. 
Dickinson,  of  Fitchburg,  Mass.,  and  Charles  H.  Stokes  of  the 
town  of  Wawarsing,  Ulster  County,  under  section  70  of  the 
Public  Service  Commission  Law,  for  consent  to  the  transfer 
from*  Dickinson  to  Stokes  of  an  electric  light,  heat  and  power 
line  from  the  town  of  Wawarsing  and  of  certain  franchises 
for  electric  light,  heat  or  power  lines,  in  Ulster  County;  and 
on  the  petition  of  the  North  Syracuse  Light  and  Power  Com¬ 
pany,  for  permission  to  construct  and  exercise  franchises. 

The  commission  has  authorized  the  Empire  Electric  Com¬ 


pany  of  Franklinville,  Cattaraugus  County,  to  issue  its  common 
capital  stock  to  the  amount  of  $21,800  to  pay  certain  indebted¬ 
ness  of  the  company  and  provide  working  capital. 

The  Public  Service  Commission  of  the  First  District  of  New 
York  advanced  the  subway  situation  last  week  by  definitely 
agreeing  upon  the  plans  that  had  been  discussed  at  the  confer¬ 
ence  with  the  Mayor  and  Board  of  Estimate.  These  plans  are 
a  combination  of  four  of  the  old  rapid  transit  plans  provided 
by  the  Rapid  Transit  Commission.  They  include  the  Broad- 
way-Lexington  avenue  route  in  Manhattan,  with  its  extensions 
into  the  Bronx;  the  so-called  bridge  connecting  loop  between 
the  three  bridges  in  Manhattan,  with  a  crosstown  connection 
through  Canal  street;  the  Broadway  (Williamsburg)  Lafay¬ 
ette  avenue  route  in  Brooklyn,  and  the  Fourth  avenue  Brook¬ 
lyn  route,  with  its  extension  to  Fort  Hamilton  and  Coney 
Island.  Altogether  these  plans  call  for  forty-three  miles  of 
rapid  transit  lines.  The  forms  of  contracts  are  now  being 
drawn  up  by  the  commission,  and  it  is  expected  that  they  will 
be  ready  by  March  i  to  submit  to  the  corporation  counsel.  Af¬ 
ter  having  been  approved  by  the  corporation  counsel,  bids  will 
immediately  be  advertised  for  under  three  forms :  construction 
by  the  city’s  money,  by  private  capital,  and  under  the  assess¬ 
ment  plan.  It  is  believed  that  work  upon  these  routes  can  be 
begun  early  in  the  summer. 

The  hearings  upon  the  conditions  of  traffic  in  the  subway 
were  concluded  last  week,  and  the  commission  issued  an  offi¬ 
cial  order  to  the  Interborough  Rapid  Transit  Company  which 
requires  the  company  to  operate  sufficient  cars  in  the  subway 
at  all  hours  of  the  day  to  give  a  seat  to  every  passenger,  as 
far  as  that  is  possible  with  the  present  equipment,  and  that  at 
such  hours  as  this  is  not.  possible,  to  operate  the  maximum 
equipment  which  the  company  possesses.  It  provides  that  the 
headway  on  both  express  and  local  trains  shall  not  be  greater 
than  two  minutes  between  6.11  a.  m.  and  8.30  p.  m.,  and  not 
greater  than  three  minutes  between  8.30  p.  m.  and  12.39  a.  m. 
This  headway  does  not  apply  to  Sundays  and  holidays.  The 
order  is  to  take  effect  Feb.  25. 

Furthermore,  the  commission  ordered  that  the  stations  in  the 
subways  should  be  sufficiently  illuminated  so  that  passengers 
could  conveniently  read  while  waiting  for  trains.  The  commis¬ 
sion  executed  an  order  requiring  a  general  investigation  of  the 
service  of  the  elevated  lines  of  the  Interborough  Rapid  Transit 
Company. 

.A.t  the  hearing  before  the  commission  upon  the  proposed 
reorganization  plan  of  the  bondholders’  committee  of  the  Third 
Avenue  Railroad  Company  last  week,  Henry  Floy,  employed 
as  expert  by  the  bondholders,  testified  that  he  estimated  the 
property  of  the  company  to  be  worth  $46,500,000.  Of  this 
amount  $6,500,000  was  represented  by  real  estate;  $30,000,000 
as  the  cost  of  reduplication,  and  $10,000,000  as  representing 
executive  effort  and  administrative  skill.  Another  hearing  will 
be  held  Feb.  24.  John  M.  Bowers,  counsel  for  the  bondholders, 
declared  that  it  was  intended  by  the  bondholders  to  bid  in 
the  line  at  the  sale  March  i,  and  to  carry  out  the  proposed 
plan  of  reorganization,  if  it  were  possible  to  do  so. 

At  the  hearing  by  the  commission  into  the  Coney  Island  & 
Brooklyn  Railroad  for  the  purpose  of  determining  the  proper 
fare  to  Coney  Island,  the  commission’s  transportation  en¬ 
gineer,  E.  G.  Connette,  testified  that  the  reproduction  value 
of  the  line  on  Feb.  i,  1910,  was  $42,000  less  than  it  was  the 
year  previous.  During  the  year  the  company  had  expended  on 
improvements  $82,000,  but  he  estimated  that  the  depreciation 
had  amounted  to  at  least  $124,000.  The  hearing  was  not  con¬ 
cluded. 


Massachusetts  Commission  News. 


The  Fall  River  Electric  Light  Company  has  petitioned  the 
Massachusetts  Gas  and  Electric  Light  Commission  for  authority 
to  issue  new  capital  stock  to  the  amount  of  $200,000  for  the 
purpose  of  reducing  floating  indebtedness  and  providing  funds 
for  the  construction  of  underground  conduits  and  extensions 
of  its  system  of  distribution.  The  present  capital  stock  of  the 
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company  figures  $600,000  par  value.  Within  the  past  two  or 
three  years  the  company  has  built  a  new  turbine  power  station 
and  remodeled  its  old  steam  plant  for  substation  service.  Ex¬ 
tensive  improvements  in  the  underground  service  are  planned. 

The  commission  has  approved  the  petition  of  the  Quincy 
Electric  Light  &  Power  Company  for  an  issue  of  new  stock 
to  the  amount  of  $50,000,  to  pay  a  part  of  the  company’s  float¬ 
ing  debt  The  board  calls  attention  in  its  decision  to  the  fact 
that  in  1901  the  company  began  the  construction  and  equipment 
of  a  power  station  upon  a  new  location  and  the  expenditure 
also  of  funds  upon  its  distribution  system.  The  decision  says : 
“New  securities  have  been  approved  and  issued  from  time  to 
time  on  account  of  the  cost  of  this  work  and  the  existence  of 
the  present  debt  is  due  in  part  to  the  fact  that  before  this  work 
was  undertaken  the  company  had  always  contracted  a  consider¬ 
able  debt.  The  changes  referred  to  have  compelled  the  aban¬ 
donment  of  a  portion  of  the  company’s  old  plant  and  the  ex¬ 
penditure  of  a  considerable  sum  for  construction  or  replace¬ 
ment.  In  view  of  all  the  facts  the  board  is  of  the  opinion  that 
a  portion  of  the  present  debt,  but  only  to  the  amount  of  the 
company’s  petition,  may  properly  be  represented  in  new  capital.’’ 
The  company’s  outstanding  notes  on  Dec.  31,  1909,  amounted 
to  $79,000. 


Proposed  Maryland  Public  Utility  Commission. 

The  legality  of  the  public  utilities  commission  provided  for 
in  a  bill  now  before  the  Maryland  Legislature  is  questioned 
on  the  grounds  of  unconstitutionality  with  respect  to  the  terms 
of  the  members  of  the  commission.  Six-year  terms  are  pro¬ 
vided  in  the  proposed  utilities  law,  but  there  is  an  alternative 
provision  for  two-year  terms  in  case  the  six-year  period 
should  be  shown  to  be  unconstitutional.  While  Attorney-Gener¬ 
al  Straus  thinks  the  alternate  provision  meets  the  situation, 
others  are  not  so  sure  of  it.  Former  -\ttorney-General  William 
Shepard  Bryan,  Jr.,  has  pointed  to  this  seeming  requirement 
of  the  Constitution  as  a  bar  against  a  utilities  commission  in 
Maryland.  Uncertainty  on  this  point  led  to  the  suggestion  of  a 
test  case.  This  seems,  however,  to  be  one  of  several  points 
raised  against  the  law  as  drafted,  provision  after  provision 
having  been  picked  out  as  being  legally  doubtful. 

Former  Attorney-General  Bryan  is  regarded  as  an  authority 
on  the  subject  of  utilities,  and  he  expressed  his  views  last  week 
on  what  Maryland  should  do  in  the  way  of  establishing  pub¬ 
lic  utilities  commission.  Mr.  Bryan  prefaced  his  remarks  with 
a  declaration  that  he  thought  it  was  wise  to  attract  capital  to 
the  City  of  Baltimore  and  that  it  should  not  be  frightened 
away.  He  argued  that  the  general  taxpayer  should  be  con¬ 
sidered,  and  that  it  was  due  the  taxpayer  that  the  expenses 
of  the  maintenance  and  operation  of  a  public  utilities  commis¬ 
sion  be  held  down  as  much  as  possible.  The  bill  now  before 
the  General  Assembly,  he  stated,  appropriates  the  annual  sum 
of  $75,000  for  the  maintenance  and  operation  of  the  proposed 
public  utilities  commission.  This  amount,  Mr.  Bryan  thinks,  is 
excessive  for  the  benefits  to  be  derived  from  such  an  expendi¬ 
ture.  Mr.  Bryan  said:  “If  I  am  correctly  informed,  the  bill 
now  before  the  General  Assembly  appropriates  the  annual  sum 
of  $75,000  for  the  maintenance  and  operation  of  the  proposed 
public  utilities  commission.  Most  of  the  public  service  corpora¬ 
tions  in  this  State  which  could  be  beneficially  or  advantage¬ 
ously  subjected  to  the  supervision  of  a  public  utilities  com¬ 
mission  are  located  in  Baltimore  City,  and  even  in  that  city 
they  are  few  in  number  and  insufficient  to  occupy  the  whole 
time  of  a  public  utilities  commission.  If  it  is  desired  to  have 
such  a  commission  for  Baltimore,  I  think  that  instead  of  es¬ 
tablishing  at  great  expense  a  commission  to  be  appointed  by 
the  Governor,  it  would  be  wiser  to  confer  on  the  Board  of 
Estimates  such  powers  in  regard  to  the  supervision  of  public 
service  corporations  as  it  is  constitutionally  possible  for  the 
General  Assembly  to  give  to  any  executive  offices. 

“The  Board  of  Estimates  is  more  apt  to  inspire  public  con¬ 
fidence  and  to  be  efficient  and  conservative  in  its  action  than 


any  board  of  commissioners  appointed  by  the  Governor.  Be¬ 
sides,  there  will  be  a  great  saving  of  the  public  money,  which 
would  be  otherwise  spent  in  the  salaries  of  the  commissioners. 
The  few  public  service  corporations  engaged  in  interstate  com¬ 
merce,  and  therefore  amenable  to  State  regulation,  supervision 
and  control,  existing  in  Maryland  outside  of  Baltimore  City, 
are,  in  my  judgment,  too  few  in  number  and  too  restricted  in 
their  operations  to  justify  or  require  the  creation  of  a  public 
utilities  commission.  If,  however,  it  should  be  desired  to  have 
public  supervision  and  inspection  over  these  comparatively 
small  and  unimportant  corporations  outside  of  Baltimore  City, 
the  same  powers  in  relation  to  them  may  be  given  to  the  Board 
of  Public  Works,  which  I  have  suggested  be  given  in  Balti¬ 
more  City  to  the  Board  of  Estimates.’’  • 

Attorney-General  Straus,  who  drafted  the  present  measure, 
had  this  to  say  last  week  in  its  defense:  “I  have  not  heard  a 
single  criticism  from  any  member  of  the  Legislature  against 
the  public  utilities  bill.  As  far  as  I  know,  it  is  not  a  fact  that 
any  friend  of  the  bill  has  found  defects  in  it.  I  have  dis¬ 
cussed  the  measure  at  length  on  three  occasions  before  the 
Judiciary  Committee  of  the  House  of  Delegates  and  have  not 
heard  a  single  objection  to  the  bill  from  any  member  of  that 
important  committee.  I  am  pretty  well  convinced  from  all 
that  I  have  heard  from  members  of  the  Senate  and  House  that 
the  bill  will  be  passed  substantially  as  I  drew  it,  and  perhaps 
without  any  changes. 

“I  want,  however,  to  speak  with  distinctness  upon  three  sub¬ 
jects  which  have  been  very  vaguely  and  hazily  alluded  to  in 
the  anonymous  suggestions  which  within  the  last  few  days 
have  appeared  evidently  in  opposition  to  the  bill.  First,  as 
to  the  suggestion  that  it  is  unconstitutional  because  delegating 
legislative  powers  to  the  commission.  Upon  any  one  who  has 
not  taken  the  trouble  to  read  the  many  decisions  on  this  sub¬ 
ject  this  superficial  idea  might  make  some  impression.  To 
anybody  who  has  read  the  decisions  on  the  subject  and  who 
has  noted  with  any  care  the  nature  and  extent  of  the  powers 
lodged  in  the  commission  under  the  proposed  act,  as  under 
many  other  existing  public  utilities  acts,  the  suggestion  that 
by  such  an  act  the  Legislature  delegates  any  of  its  law-making 
power  is  a  mere  bubble  which  a  breath  will  blow  away.  The 
commission  is  given  no  power  to  legislate  and  is  not  designed 
to  legislate,  but  it  is  empowered  and  required  to  apply  and 
execute  the  law  which  itself  declares  that  the  services  in  ques¬ 
tion  shall  be  adequate  and  reasonable  and  the  charges  for  them 
just  and  reasonable.  There  are  hundreds  of  decisions  of  the 
Supreme  Court  of  the  United  States  and  the  appellate  courts 
of  many  of  the  States  holding  that  such  commissions  and  the 
powers  granted  to  them  are  constitutional,  and  there  is  not  a 
single  decision  where  the  contrary  has  been  held.  The  plain 
distinction  between  administration  as  one  thing  and  legisla¬ 
tion  as  an  entirely  different  thing  is  now  elementary  law. 

“Another  impression  sought  to  be  made  against  the  bill  is 
that  it  is  complicated  and  confused  and  not  clear  and  well 
arranged.  On  the  contrary,  while  the  bill  is  necessarily  long 
and  elaborate  in  its  details,  it  is  very  simple,  and  the  arrange¬ 
ment  of  its  provisions  is  orderly  and  logical.  I  had  not  the 
least  difficulty  in  making  this  fact  perfectly  clear  to  the  mem¬ 
bers  of  the  Judiciary  Committee.  One  has  only  to  read  the 
bill  attentively  to  see  that  each  of  its  several  parts  has  a  plain 
and  necessary  relation  to  the  functions  which  the  commission 
has  to  perform  in  determining  what  are  reasonable  charges 
and  what  is  adequate  and  reasonable  service  in  respect  to  the 
various  utilities  furnished  by  the  respective  corporations  sub¬ 
ject  to  this  Act.  All  parts  of  the  bill  are  thus  adjusted  in  a 
simple  and  natural  way  to  the  general  and  main  objects  the 
measure  has  in  view.  As  to  another  objection  which  has  been 
bafely  hinted,  I  want  to  say  that  the  bill  expressly  provides  that 
if  any  section  or  any  provision  or  clause  of  any  section  held  to 
be  invalid,  no  other  section  or  part  of  any  section  shall  be 
affected  thereby.  With  respect  to  the  proposed  salaries  of  the 
commissioners,  all  that  was  discussed  in  the  public  press  before 
the  bill  was  drafted  by  me  and  also  at  the  meetings  of  the 
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Cabinet  while  the  measure  was  under  consideration,  this  mat¬ 
ter  was  thrashed  out  thoroughly.  While  the  legality  of  pay¬ 
ing  more  than  $3, 000  by  requiring  the  City  of  Baltimore  to  pay 
the  excess  as  to  city  employees  for  a  meritorious  consideration 
is  not  absolutely  and  entirely  free  from  doubt,  it  is,  I  think, 
practically  so,  and,  I  believe,  will  be  sustained  by  the  courts. 
And  the  same  thing  is  true  of  the  provision  for  larger  terms 
than  two  years. 

“High  salaries  and  long  terms  were  provided  in  order  to 
induce  the  best  possible  men  to  serve  on  the  commission,  and  I 
think  the  highly  important  provisions  of  the  bill  on  those  two 
subjects  are  legal  and  safe  from  successful  attack.  I  have 
some  slight  verbal  changes  to  recommend  to  the  Judiciary  Com¬ 
mittee,  but,  excepting  these,  I  think  the  bill  should  be  passed 
in  its  present  form,  which  reflects  not  only  the  most  mature 
thought  on  the  subject  generally,  but  also  the  most  careful  work 
of  able  lawyers  in  various  parts  of  the  Union.” 


Wisconsin  Rate  Commission  News. 

The  Wisconsin  rate  commission  has  authorized  the  Eau 
Claire  Gas  Light  Co.  to  issue  200  shares  of  preferred  stock  of 
the  par  value  of  $100.00  per  share.  Annual  dividends  are  to 
be  paid  thereon  at  the  rate  of  six  per  cent,  per  annum  out  of 
the  profits  of  the  corporation.  If  profits  are  insufficient  in  any 
year,  the  dividends  shall  accumulate  and  be  paid  out  of  future 
profits  before  dividends  are  paid  on  the  common  stock  of  the 
corporation.  Preference  is  to  be  given  over  common  stock 
at  par  value  in  the  distribution  of  corporate  assets  other  than 
profits.  The  stock  is  to  be  sold  in  order  to  pay  for  the  out¬ 
standing  obligations  incurred  in  making  additions  to  the  plant, 
and  to  provide  funds  for  making  future  extensions. 

The  commission  has  ruled  that  it  has  jurisdiction  in  the 
case  of  the  city  of  Neenah  vs.  the  Wisconsin  Traction  Heat  and 
Power  Co.  and  the  Wisconsin  Electric  Railway  Co.  Neenah 
is  asking  for  a  joint  passenger  rate  within  the  corporate  limits, 
and  the  former  company  questioned  the  right  of  jurisdiction  on 
the  part  of  the  commission.  The  hearing  has  been  set  for 
March  isth. 

The  Milwaukee  Electric  Railway  and  Light  Co.  has  been  au¬ 
thorized  to  issue  $1,000,000  par  value  of  bonds,  of  the  denomi¬ 
nation  of  $1,000,  each  to  bear  interest  at  the  rate  of  4^/2  per 
cent,  per  annum,  and  to  mature  Jan.  i,  1931.  The  bonds  are 
to  be  issued  under  and  secured  by  a  certain  refunding  and  ex¬ 
tension  mortgage  executed  by  the  company  to  the  Trust  Co. 
of  America.  The  funds  derived  from  the  sale  of  these  bonds 
are  to  be  used  for  the  extension  and  development  of  the  rail¬ 
way  and  lighting  system. 


CURRENT  NEWS  AND  NOTES. 


Telephone  Extensions  in  Patagonia. — .\ccording  to  a 
consular  report,  the  Telephone  Company  of  the  Chubut  has 
been  authorized  to  establish  telephone  lines  between  the  rapidly 
growing  Patagonian  towns  of  Rawson,  Trelow,  Puerto  Madryn 
and  Gaiman. 


Carnegie  Gift  to  Cornell. — The  gift  of  $50,000  for  a 
laboratory  of  chemical  research  at  Cornell  University,  an¬ 
nounced  on  page  345  of  our  issue  for  Feb.  10,  was  received 
from  Mr.  Andrew  Carnegie  and  not  from  Hon.  Andrew 
White,  as  stated. 


Port  Arthur,  Ont.,  Electrical  Service  Crippled  by  Storm. 
— The  industrial  part  of  Port  Arthur,  Ont.,  was  badly  tied  up 
on  Feb.  16  as  a  result  of  a  great,  snow  storm  which  crippled 
the  power  transmission  line  to  the  city  from  the  Kaministiquie 
Power  Company’s  generating  station  at  Kakabeka  Falls. 
Eleven  poles  were  blown  down,  completely  paralyzing  the 
system.  Every  one  dependent  upon  the  electric  current  was 
compelled  to  suspend  business,  including  the  newspapers. 


Lectures  on.  Wireless  Telegraphy. — An  elective  course  in 
wireless  telegraphy  is  being  given  at  the  Massachusetts  Insti¬ 
tute  of  Technology  by  Prof.  C.  R.  Cross,  of  the  department  of 
physics.  The  object  of  the  course  is  to  give  students  a  prac¬ 
tical  knowledge  of  the  workings  of  wireless  telegraphy  in  all 
its  branches. 


Telegraph  Letter  Service. — The  Western  Union  Tele¬ 
graph  Company  has  announced  that  it  will  soon  institute  a 
night  letter  service  at  a  rate  of  one-fifth  that  of  regular  day 
message  service,  minimum  number  of  words  to  be  50.  The 
letter  messages  will  be  transmitted  between  midnight  and 
morning  and  delivered  through  the  local  post-office.  This  sys¬ 
tem  is  similar  to  that  advocated  for  the  past  25  years  by  Mr. 
P.  B.  Delany,  and  adopted  several  years  ago  in  France. 


Arc  Lights  and  the  City  Beautiful. — The  “city  beautiful” 
idea  has  been  taken  up  in  Montgomery,  Ala.,  and  to  assist  in 
carrying  it  out,  the  Montgomery  Light  &  Water  Power  Com¬ 
pany  is  painting  all  of  its  city  arcs,  enamelling  the  reflectors, 
adjusting  the  position  of  the  lamps  to  the  same  height  and 
distance  from  the  curbs.  The  overhead  distributing  lines  are 
also  being  overhauled  in  order  to  be  made  as  presentable  as 
possible. 


N.  E.  L.  A.  Finances  and  Membership. — At  a  recent  meet¬ 
ing  of  the  executive  committee  of  the  National  Electric  Light 
Association  a  financial  statement  was  presented  for  the  fiscal 
and  calendar  year  1909  and  showed  receipts  of  $40,157.63  and 
disbursements  of  $42,094.04,  leaving  a  balance  in  hand,  over  all, 
of  $7,564.03.  The  committee  voted  upon  the  various  classes  of 
candidates  applying  for  membership  since  the  last  meeting  on 
Oct.  13.  The  report  showed  a  total  of  4544  members,  as  fol¬ 
lows:  Class  A,  779;  Class  B.  3164;  Class  C,  5;  Class  D,  193; 
Class  E,  403;  representing  a  total  income  of  $39,787.50.  These 
figures  indicated  a  gross  gain  of  1314  since  July  i,  1909,  with 
a  gross  and  net  accession  larger,  it  is  said,  than  has  been  made 
before  in  any  engineering  body  in  a  corresponding  period.  The 
waiver  of  the  entrance  fee  for  Class  B  and  Class  E  members 
was  extended  from  Jan.  i  to  April  i.  Appropriations  were 
voted  for  a  revision  of  the  “Electrical  Solicitor’s  Hand¬ 
book”  and  for  issuing  the  revised  “Question  Box”  to  members. 
The  latter  work  has  been  in  the  hands  of  Mr.  A.  J.  Campbell, 
with  a  staff  of  25  collaborating  editors,  and  includes  all  the 
data  of  value  appearing  in  the  Question  Box  since  its  origin  in 
1902.  It  is  expected  to  issue  this  volume  in  a  few  months  in 
loose-leaf  form. 


Decorative  Lighting  and  Interior  Furnishing. — At  a 
meeting  of  American  Institute  of  Electrical  Engineers,  Armour 
Institute  Branch,  held  in  Armour  Institute,  Chicago,  Feb.  17, 
Mr.  Albert  Frank  Horton,  an  illuminating  engineer  of  Chicago, 
presented  a  paper  on  the  subject  of  “Decorative  Lighting.” 
The  address  was  illustrated  with  a  series  of  lantern  slides, 
showing  the  present  condition  and  some  of  the  future  possi¬ 
bilities  of  the  decorative  branch  of  illumination.  So  large  a 
part  of  social  life  is  lived  by  artificial  light,  said  the  speaker, 
that  lighting  fixtures  have  in  reality  become  the  most  important 
part  of  decoration.  Such  fixtures  have  a  double  decorative 
function,  for  they  not  only  should  be  objects  of  beauty  in 
themselves,  but  upon  the  manner  in  which  they  distribute  light 
depends  the  beauty  of  the  objects  illuminated,  and  the  apparent 
proportions  of  the  room  and  furnishings.  Architecturally, 
'such  decorative  lighting  fixtures  should  be  in  good  taste,  and 
must  conform  faithfully,  but  spiritedly,  to  the  style  of  the  in¬ 
terior  decoration,  carrying  out  in  detail  the  idea  created  by 
the  architect.  The  maker  of  lighting  fixtures  can  assist  the 
architect  greatly  in  this  respect,  said  Mr.  Horton,  for  the 
former’s  knowledge  of  the  material  in  which  he  works  enables 
him  to  interpret  designs  in  such  a  manner  that  the  character 
of  each  material  is  definitely  expressed. 
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Safety  on  Railroads. — In  commenting  upon  the  increased 
safety  of  railroad  operation  by  reason  of  the  use  of  modern 
signaling  devices  and  improved  methods  of  control,  the  Inter¬ 
state  Commerce  Commission  presented  figures  showing  that 
from  1888  to  1897  the  fatalities  were  i  in  45,300,000,  while  from 
1897  to  the  present  time  the  fatalities  were  i  in  54,900,000,  a 
gain  in  ratio  of  over  20  per  cent. 


Water  Conservation. — As  a  result  of  the  disastrous 
drought  last  year,  which  was  so  severe  that  many  collieries 
had  to  be  entirely  shut  down  for  lack  of  water,  the  Pennsyl¬ 
vania  anthracite  mining  companies  have  determined  upon  a 
plan  involving  the  building  of  reservoirs  for  the  storage  of 
water  for  use  during  future  droughts.  It  is  stated  that  the 
Philadelphia  &  Reading  Coal  &  Iron  Company  is  preparing  to 
devote  $1,000,000  to  the  construction  of  reservoirs  and  pipe 
lines. 


Chicago  Electric  Club. — At  the  regular  meeting  of  the 
Electric  Club  of  Chicago,  on  Feb.  16,  Secretary  Hickok  an¬ 
nounced  the  appointment  by  President  Vose  of  Mr.  Frank  L. 
Perry  as  chairman  of  the  reception  committee  and  Prof.  P.  B. 
Woodworth  as  chairman  of  the  civic  committee.  Mr.  B.  J. 
Arnold,  chairman  and  chief  engineer  of  the  Board  of  Super¬ 
vising  Engineers,  Chicago  Traction,  was  the  speaker  and  he 
gave  a  review  of  what  has  been  accomplished  under  the  re¬ 
habilitation  of  the  street-railway  service  in  Chicago.  The  at¬ 
tendance  was  120.  Mr.  Horatio  A.  Foster,  now  in  Detroit 
associated  with  Mr.  Arnold’s  engineering  work,  was  one  of  the 
guests. 


Chicago  Freight  Tunnels  and  the  Proposed  Passenger 
Subways. — The  construction  of  the  proposed  street-railway 
subways  in  Chicago  has  an  interesting  relation  with  the  exist¬ 
ing  tunnels  of  the  Illinois  Tunnel  Company.  These  tunnels 
lie  at  a  deeper  level  than  that  proposed  for  the  subway  and  are 
used  for  the  transportation  of  merchandise  on  narrow-gage 
electric  railways.  The  building  of  the  subway  above  them 
will  probably  be  of  advantage  to  the  tunnel  company,  for  it  is 
likely  that  the  excavated  material  will  be  removed  through 
the  tunnels,  as  has  been  the  case  in  the  excavations  for  a  num¬ 
ber  of  large  buildings.  If  the  tunnel  company,  which  is  in  the 
hands  of  receivers,  should  get  this  business  it  would  add  ap¬ 
preciably  to  its  income. 


Safety  Appliances  for  Electrical  Workers. — Under  the 
auspices  of  the  committee  of  safety  of  the  Illinois  Steel  Com¬ 
pany,  Dr.  William  H.  Tolman,  director  of  the  Museum  of 
Safety  and  Sanitation  of  New  York,  lectured  in  the  Western 
Society  of  Engineers’  rooms,  Chicago,  Feb.  14,  on  the  sub¬ 
ject.  “Industrial  Safety  and  the  Prevention  of  Accidents."  Dr. 
Tolman  has  returned  recently  from  a  visit  to  the  museums  of 
safety  of  Budapest,  Paris,  Munich,  Berlin  and  Vienna,  and 
discussed  both  foreign  and  domestic  safety  precautions.  Inci¬ 
dentally,  he  mentioned  the  importance  of  protecting  electrical 
workers  called  upon  to  handle  charged  conductors  and  “dead” 
conductors  that  may  become  “alive,”  and  showed  several  lantern 
slides  illustrating  insulating  mats,  supports  and  tools  for  use 
when  making  changes  in  electrical  circuits. 


Farkas  Metallic-Filament  Lamp. — A  patent  recently 
granted  to  Carl  Farkas,  of  New'  York,  describes  a  method  for 
making  incandescent  lamp  metallic  filaments,  which  consists 
in  producing  on  a  conducting  core  a  highly  refractory  coating 
by  decomposing  in  a  vacuum  the  vapors  of  a  salt  of  a  highly 
refractory  me'.al  in  the  presence  of  vapors  of  pyrogall,  with 
final  reduction  a  vapor  of  hydrogen.  In  detail,  the  vapors  of 
chloride  of  chromium  and  pyrogall  are  introduced  in  a  vacuum 
containing  the  conductor  which  serves  as  a  core,  which  latter 
is  then  heated  by  passage  of  a  current;  the  vapors  are  thereby 
decomposed,  nascent  carbon  from  the  pyrogall  acting  as  a 
cement,  chromium  carbide  probably  being  formed.  When  the 
coating  has  thus  been  produced  the  vapors  are  removed  and 


hydrogen  gas  introduced,  whereby  the  deposition  is  reduced 
to  metal. 


Arc  Lamp  Alloy  Electrode. — A  patent  issued  Feb.  8  to 
Isador  Ladoif  describes  a  new  type  of  upper  or  anode  arc 
lamp  electrode,  for  use  with  a  lower  or  cathode  electrode  con¬ 
taining  ferric  and  titanic  material.  The  anode  consists  of  an 
alloy  of  nickel  and  chromium,  the  relative  proportions  depending 
upon  whether  the  electrode  is  to  be  used  in  a  constant-poten¬ 
tial  or  a  constant-current  lamp,  the  proportion  of  chromium 
being  less  in  the  latter  case.  Alloys  in  which  the  nickel  content 
varies  from  90  to  50  per  cent  and  the  chromium  content  from 
10  to  50  per  cent  have  been  found  most  effective  and  desirable. 
The  electrode  is  consumed  very  slowly,  or  at  the  rate  of  i 
in.  of  its  length  in  from  50  to  100  hours,  according  to  diameter. 
It  has  been  found  preferable  to  construct  electrodes  in  the 
proportion  of  2  in.  in  length  and  11/ 16  in.  diameter.  The 
lower  cathode,  composed  of  ferric  and  titanic  material,  has  an 
average  life  of  approximately  250  hours,  and  the  above  size 
of  anode  will  insure  the  same  rates  of  consumption. 


A  New  Sheffield  Laboratory  of  Mechanical  Engineering. — 
The  director  of  the  Sheffield  Scientific  School,  Dr.  Russell  H. 
Chittenden,  has  announced  a  gift  to  the  Sheffield  Scientific 
School  of  Yale  University  of  $250,000  for  the  construction  and 
equipment  of  a  new  mechanical  engineering  laboratory.  Two 
graduates  of  the  school,  of  the  Class  of  1888,  Mr.  George  G. 
Mason,  of  New  York  City,  and  his  brother,  Mr.  William  S. 
Mason,  of  Evanston,  Ill.,  are  the  donors,  and  the  trustees  of 
the  school  will  provide  a  site  for  the  building.  The  new  labora¬ 
tory  will  be  85  ft.  X  200  ft.  and  will  be  four  stories  in  height. 
The  entire  equipment  will  be  new  and  will  consist  of  the  most 
modern  appliances  for  assisting  the  student  in  studying  the 
fundamental  principles  of  applied  science  closely  related  to 
mechanical  engineering,  such  as  the  strength  of  materials,  the 
combustion  of  fuel  in  furnaces  and  in  internal-combustion  en¬ 
gines,  the  making  of  steam  in  boilers  of  different  types,  the 
using  of  saturated  and  superheated  steam  in  engines  or  steam 
turbines,  the  artificial  production  of  cold,  the  production,  trans¬ 
mission  and  use  of  compressed  air,  the  pumping  of  water,  the 
transmission  of  power,  and  the  problems  of  heating  and  venti¬ 
lation.  It  is  hoped  that  the  laboratory  will  be  the  means  of  en¬ 
couraging  graduates  of  the  school  to  remain  for  four  years  of 
work,  and  with  the  opportunities  available,  research  work  in 
engineering  science  may  be  carried  forward  by  research  fel¬ 
lows  and  members  of  the  staff  of  the  department. 


City  Compensation  Under  Chicago  Traction  Ordinances. — 
During  the  last  three  years  the  Chicago  Railways  Company  has 
paid  to  the  city  of  Chicago  as  compensation,  in  accordance  with 
the  terms  of  the  ordinance  under  which  it  is  operating,  $2,554,- 
760.  This  represents  the  55  per  cent  of  the  company’s  net  re¬ 
ceipts  to  which  the  city  is  entitled.  For  the  year  ended  Jan.  31, 
1910,  the  compensation  paid  to  the  city  was  $801,555.  Tor  the 
year  ended  Jan.  31,  1909,  the  amount  paid  was  $864,290,  and  for 
the  year  before  the  amount  was  $888,915.  The  decrease  in  the 
city’s  share  of  the  net  receipts  is  due  to  the  fact  that  over 
$19,000,000  has  been  expended  by  the  company  since  the  re¬ 
habilitation  of  the  system  was  begun,  and  upon  this  amount  the 
company  is  entitled  to  receive  5  per  cent  interest.  Consequent¬ 
ly  the  larger  the  capital  account,  the  smaller  for  the  time  be¬ 
ing  will  be  the  net  receipts  available  for  division  between  the 
company  and  the  city.  However,  the  gross  receipts  have  in¬ 
creased  with  the  rehabilitation,  so  that  the  decrease  in  net  re¬ 
ceipts,  owing  to  increased  capital  account,  is  not  so  large  as  it 
would  be  otherwise.  The  Chicago  Railways  Company  pays 
into  the  city  treasury  more  money  as  compensation  for  its 
franchises  than  any  other  public-utility  corporation.  However, 
the  Chicago  City  Railway  Company  is  a  good  second,  and  to¬ 
gether  these  two  companies  have  paid  in  nearly  $4,000,000  to 
the  city  since  the  rehabilitation  of  the  services  was  begun  three 
vears  ago  under  the  direction  of  the  Board  of  Supervising 
Engineers. 
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NEW  SUBSTATIONS  IN  CHICAGO 


A  Brief  Account  of  Isolated  and  Combination  Stations 
of  the  Commonwealth  Edison  Company. 

of  the 


IN  its  territory,  which  embraces  the  whole  area 

city  of  Chicago,  the  Commonwealth  Edison  Company  roseland  combination  substation. 

owns  four  generating  stations  and  35  substations.  An  As  mentioned,  the  substations  at  Roseland,  Grand  Crossing 
importatit  part  of  the  business  of  this  company  is  the  supply-  and  South  Chicago  are  combination  stations.  They  have  been 
ing  of  electricity  to  elevated  and  surface  railway  companies. 

Electrical  energy  for  this  purpose  is  usually  sold  in  “bulk”  at 
wholesale  rates,  the  customer  purchasing  it  at  the  switchboard 
of  the  generating  station  and  transforming  it  to  suit  his  own 
requirements  in  his  own  substations.  However,  it  has  been 
found  convenient  for  the  Commonwealth  Company  and  the 
railway  companies  to  operate  some  substations  together,  and 
these  are  styled  “combination”  substations.  In  the  present 
article  reference  will  be  made  both  to  “combination”  and  to 
“straight”  or  isolated  light  and  motor-service  substations. 

Fig.  I  is  a  diagram  showing  the  manner  in  which  the  Grand 
Crossing,  South  Chicago  and  Roseland  combination  substa¬ 
tions  are  connected  to  the  transformer  house  at  the  Fisk  Street 
generating  station  by  20,ooo-volt,  2S-cycle  transmission  lines 
and  also  connected  with  one  another  in  a  manner  more  par¬ 
ticularly  referred  to  later.  The  Roseland  substation  is  also 
connected  to  the  Blue  Island  generating  station  of  the  North 
Shore  Electric  Company. 

The  20,ooo-volt  transmission  lines  are  all  underground  except 
a  small  portion  of  the  emergency  tie  line  to  the  Blue  Island 

Fi,sk  Street 


rig.  2 — Roseland  Combination  Substation. 


placed  in  operation  only  recently.  The  buildings  are  one- 
story-and-basement  structures  with  brick  walls  and  concrete 
foundations.  Fig.  2  is  am  exterior  view  of  the  Roseland  sub¬ 
station;  the  others  resemble  it.  The  street  front  is  of  red 
paving  brick,  which  is  used  by  the  company  for  its  latest  out¬ 
lying  buildings.  The  interior  is  finished  in  buff-colored  pressed 
brick,  with  a  chocolate-colored,  glazed  brick  wainscot.  The 
frontage  of  each  building  is  75  ft.,  while  the  depth  of  the  lot 
varies  from  130  to  150  ft.  The  buildings  consist  of  four  bays 
in  the  case  of  the  Grand  Crossing  and  South  Chicago  sub¬ 
stations,  while  there  are  three  bays  in  the  Roseland  plant.  Fig. 
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Fig.  1 — Diagram  of  20,000-Volt  lines  Combination  Substation. 

station  outside  the  city  limits.  These  underground  cables  are 
of  the  No.  00  three-conductor  type.  Paper  insulation  having 
walls  9/32  in.  thick  is  provided  over  each  conductor,  and  there 
is  also  paper  insulation  6/32  in.  thick  over  the  three  con¬ 
ductors  as  an  outer  wall,  the  whole  being  enclosed  in  a  %-in. 
lead  sheath.  The  two  20,ooo-volt  underground  lines  serving 
the  extreme  southern  district  of  Chicago,  as  shown  in  Fig.  i, 
are  supplied  with  energy  at  the  Fisk  Street  generating  station 


Fig.  3 — General  Arrangement  of  a  “Combination"  Substation. 


3  is  a  general-arrangement  plan  of  the  first  floor  of  the  South 
Chicago  substation  and  may  be  considered  as  typical  of  all 
three. 

Electrical  energy  is  transmitted  to  these  stations  by  means 
of  the  20,ooo-volt  underground  cables  connected  in  loop  form, 
as  shown  in  Fig.  i.  This  loop  or  ring  can  be  closed  either 
through  the  buses  or  independently,  as  indicated  on  the  draw¬ 
ing.  The  first  leg  of  the  loop,  from  the  Fisk  Street  station  to 
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side.  The  switchboards  are  located  on  the  first  floor  in  the 
first  bay  and  are  parallel  to  the  front  walls,  with  short  ells 
along  the  side  walls.  The  other  bays  are  each  designed  to 
accommodate  one  rotary  and  one  frequency-changer  equip¬ 
ment  complete.  An  interior  view  of  the  Roseland  substation, 
which  may  be  taken  as  typical,  is  shown  in  Fig.  4. 

A  32-hw,  125-volt,  direct-current  exciter  is  directly  con¬ 
nected  to  the  shafts  of  each  frequency -changer.  This  exciter 


also  located  in  this  chamber.  Two  Buffalo  Forge  blowers 
directly  connected  to  motors  supply  screened  air  on  the  rail¬ 
way  side,  while  two  Sirocco  blowers,  belt-driven  by  20-hp,  230- 
volt,  60-cycle,  three-phase  motors  supply  air  to  the  equipment 
on  the  60-cycle  side.  This  air  supply  is  sufficient  for  the  ulti¬ 
mate  equipment  of  a  seven-bay  building.  In  the  basement 
under  the  rotaries  are  placed  the  reactors  and  low-tension 
alternating-current  and  direct-current  busbars.  The  remainder 


Fig.  5 — Troy  Street  Substation. 


is  used  in  starting  the  frequency -changers  and  is  energized  by 
a  50-kw  induction  motor-generator,  one  of  which  is  provided 
at  each  substation  where  60-cycle  rotating  apparatus  is  located. 
The  operating  bus  supply  of  energy  is  normally  obtained  from 
a  battery  consisting  of  chloride  cells,  which  is  charged  from 
a  40-amp.  mercury-arc  rectifier.  A  20-ton  overhead  traveling 
crane,  with  electrical  hoist  and  hand  travel,  is  provided  at  each 
building.  At  each  side  of  the  building  and  paralleling  the  side 
walls  of  the  basement  are  located  the  19,100-volt  busbars, 
which  are  supported  by  means  of  triple-petticoat  porcelain  in¬ 
sulators  on  elecrcte  barriers  supported  by  concrete  compart¬ 
ment  walls.  These  busbars  are  spaced  21  in.  apart,  and  each 
bar  and  each  19,100-volt  connection  thereto  is  insulated  with 
24  thicknesses  of  linotape  and  one  thickness  of  asbestos  tape. 
The  22,ooo-volt  oil  switches  are  so  located  on  the  floor  above 
that  direct  connection  can  be  made  between  these  busbars  and 
the  bottom  of  the  switches.  The  oil  switches  are  provided  on 
both  sides  with  disconnective  switches  installed  in  the  bays 
of  the  compartment  These  disconnective  knife  switches  are 
termed  the  “lock  bolt”  type,  as  in  opening  or  closing  them  the 
operating  handle  used  cannot  be  removed  unless  the  discon¬ 
nective  switch  is  locked  in  either  the  open  or  closed  position. 

Parallel  with  the  bus  compartments  on  each  side  of  the  build¬ 
ing  a  i2-in.  concrete  wall  acts  as  a  support  for  the  rotaries 
and  frequency-changers  and  also  forms,  with  the  outside  walls, 
an  air  chamber  for  the  step-down  transformers  located  above. 
Each  rotary  is  equipped  with  three  single-phase,  37S-kw  trans¬ 
formers.  The  19,100-volt  primary  is  provided  with  four  2.5 
per  cent,  taps,  while  the  secondary  is  arranged  with  1/3  and 
2/3  starting  taps  and  430-volt  running  taps.  Each  frequency- 
changer  is  provided  with  iioo-kw,  three-phase  transformers. 
Here  the  19,100-volt  primary  is  also  arranged  with  four  2.5 
per  cent  taps,  while  the  9000-volt  secondary  is  provided  with 
50  per  cent  starting  taps. 

The  secondary  series  and  shunt  instrument  transformers  are 


Fig.  6~8«ctlonal  Elevation  of  Troy  Street  “Straight”  Substation. 
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the  Roseland  substation,  is  11.7  miles  long.  The  second  leg, 
from  Roseland  to  South  Chicago,  is  6.3  miles.  The  third,  from 
South  Chicago  to  Grand  Crossing,  is  2.8  miles,  while  the  last 
or  closing  length,  from  Grand  Crossing  back  to  Fisk  Street,  is 
9  miles,  making  the  total  length  of  the  loop  29.8  miles. 

In  the  Roseland,  South  Chicago  and  Grand  Crossing  sub¬ 
stations  the  equipment,  consisting  of  railway  rotaries,  fre¬ 
quency  changers,  transformers,  oil  switches,  etc.,  is  used  to 


furnish  6oo-volt  direct  current  for  street-railway  service  and 
2300-volt,  60-cycle  alternating  current  for  light  and  power. 
General  Electric  apparatus  is  used  in  ail  the  plants  described 
in  the  present  article.  At  each  substation  there  are  in  service 
two  looo-kw  rotaries.  At  Roseland  two  soo-kw  and  at  South 
Chicago  two  lOOO-kw  frequency-changers  are  being  installed, 
there  being  no  installation  of  60-cycle  apparatus  at  the  Grand 
Crossing  substation  at  present  except  for  600  kw  in  60-cycle 
transformers.  The  railway  apparatus  occupies  one-half  of  the 
building,  while  the  60-cycle  equipment  is  arranged  on  the  other 
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Fig.  4— Interior  View  of  Combination  Station. 
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of  the  space  in  the  basement  is  used  for  the  positive  railway 
feeders  (in  the  rear)  and  the  necessary  regulators,  transform¬ 
ers,  2300-volt,  60-cycle  busbars,  oil  switches  and  the  secondary 
apparatus  required  on  the  outgoing  circuits. 

TROY  STREET  SUBSTATION. 

The  Troy  Street  substation,  located  near  Lake  Michigan  and 
just  north  of  the  Chicago  River,  and  hence  in  the  so-called 
Edison  three-wire  territory,  is  a  new  plant  selected  for  de¬ 
scription  as  an  example  of  the  Commonwealth  Edison’s 
“straight”  substations  in  outlying  territory  to  supply  alternating 
current  for  lighting  and  motor  service.  The  Troy  Street  sub¬ 
station  (Fig.  s),  shown  in  sectional  elevation  in  Fig.  6,  is  a 
building  consisting  of  four  bays  and  has  much  the  same  gen¬ 
eral  arrangement  as  the  combination  substations  previously 
described.  It  is  situated  on  a  lot  50  ft.  x  130  ft  The  ultimate 
structure  is  designed  for  seven  bays,  and  either  two  1500-kw 
transforming  units  or  one  3000-kw  unit  may  be  placed  in  each 
bay. 

Two  three-phase,  60-cycle,  12,000-volt  transmission  lines, 
each  250,000  circ.  mils,  in  area,  supply  electrical  energy  to  this 
substation  from  the  Quarry  Street  generating  station.  One 
of  the  lines  is  looped  through  an  industrial  substation  en  route. 
These  two  12,000-volt  lines  mark  another  step  in  the  develop¬ 
ment  of  the  Commonwealth  Edison  system.  At  this  time 
practically  all  of  the  energy  is  generated  at  25  cycles.  About 
85  per  cent  of  the  energy  is  transmitted  to  rotary  converters, 
either  for  railway  service  or  for  direct  current  on  the  Edison 


tion  of  large  60-cycle  generating  units.  The  company  has 
therefore  ordered  and  will  install  in  the  Quarry  Street  station 
two  60-cycle,  i2,ooo-volt,  14,000-kw  turbo-generators.  For  the 


Fig.  7 — Wiring  Diagrams  of  Transformers  and  Regulators 

Troy  Street. 


three-wire  system  in  the  central  business  district.  The  re¬ 
maining  15  per  cent  is  converted  by  motor-generators  and  dis¬ 
tributed  at  60  cycles  on  a  four-wire  4000-volt  three-phase 
system.  This  15  per  cent  of  the  total  has  now  reached  a 
maximum  demand  of  about  24,000  kw,  and  with  the  growth 
and  expansion  of  the  city  will  undoubtedly  increase  at  a  more 
rapid  rate  than  in  the  past,  so  that  the  time  has  come  when 
this  portion  of  the  business  is  sufficient  to  warrant  the  installa¬ 


Flg.  8 — General  Plan  of  a  “Straight”  Substation — Indiana  Street. 

present,  and  until  these  two  generating  units  are  in  service,  the 
two  i2,ooo-volt  lines  mentioned  are  supplied  with  energy  from 
a  5000-kw  vertical  frequency-changer  set,  which  will  later  serve 

as  a  reserve  or  connecting  link 
between  the  four  25-cycle,  14,000- 
kw  units  and  the  two  60-cycle, 
14,000-kw  units  in  the  Quarry 
Street  station. 

The  Troy  Street  substation 
equipment  includes  two  1500-kw 
transformers.  These  are  delta- 
connected  on  the  I2,ooo-volt  pri¬ 
mary  side  and  star-connected  on 
the  4150-volt  secondary  side. 
They  are  arranged  with  four  2.5 
per  cent  taps.  So  far  three  three- 
phase  four-wire  outgoing  circuits 
have  been  installed,  two  of  which 
are  equipped  with  24-kw  regu¬ 
lators  automatically  controlled  by 
means  of  contact-making  volt¬ 
meters. 

The  transformers  and  regu¬ 
lators,  as  well  as  compartment  oil 
switches  and  the  switchboard,  are 
located  on  the  first  floor,  and  a 
15-ton  crane  is  also  provided. 
The  switchboard  is  placed  par¬ 
allel  to  the  side  wall  of  the  build¬ 
ing.  The  present  building  is  ar¬ 
ranged  for  20  three-phase  cir¬ 
cuits,  each  lead  being  equipped 
with  an  automatic  regulator. 

Air  for  cooling  the  step-down 
transformer  is  provided  by  two 
Sirocco  blowers,  belt-driven  by 
two  20-hp,  three-phase  motors, 
the  air  intake  being  located  on 
the  roof  of  the  building. 

One-fourth  of  the  basement  is  partitioned  off  and  contains 
the  I2,ooo-volt  busbar  structure  with  the  necessary  series  and 
shunt  instrument  transformers.  The  remainder  of  the  base¬ 
ment  is  used  for  the  60-cycle  bus  and  switch  equipment  and 
the  secondary  apparatus  required  for  the  outgoing  circuits. 
The  1500-kw  step-down  transformers  are  placed  directly  above 
this  compartment,  the  entire  bus  chamber  being  under  an  air 
pressure  of  ^  oz.  to  the  square  inch. 


In  a  “Straight”  Substation, 
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transmission  lines  from  the  Fisk  Street  station  supply  energy 
to  the  present  equipment  in  this  substation,  which  consists  of 
two  looo-kw  split-pole  converters  with  iioo-kw,  three-phase 
transformers.  In  these  transformers  the  gooo-volt  primary  side 
is  star-connected  and  the  diametrical  secondary  is  six-phase, 
220  volts.  The  range  of  the  commutator  e.m.f.  of  the  rotaries 
is  from  240  volts  to  320  volts.  The  converters,  transformers 
and  oil  switches  are  located  on  the  main  floor,  and  a  30-ton 
crane  is  provided  for  handling  the  apparatus. 

On  the  second  floor  is  placed  a  storage  battery  of  the  Exide 
type.  It  consists  of  150  cells  and  is  at  present  equipped  with 
33  plates  to  the  cell.  The  rating  of  this  battery  at  70  deg.  Fahr. 
is  2660  amp.  for  i  hour,  with  an  8-hour  rating  of  4440  amp.- 
hours.  The  cells,  which  are  at  present  only  half  filled,  will 
have  ultimately  67  plates,  corresponding  to  a  rating  of  5320 
amp  for  i  hour  with  an  8-hour  rating  of  8880  amp-hours. 
The  battery  room  is  ventilated  by  means  of  an  exhaust  fan 
installed  in  the  penthouse  located  on  the  roof.  The  air  ex¬ 
hausted  from  the  battery  room  passes  through  a  lead  screen 
over  which  a  thin  curtain  of  water  flows.  By  this  means  the 
air  is  practically  freed  from  the  fumes  of  the  acid  from  the 
electrolyte.  • 

A  loo-kw  booster  set,  consisting  of  a  150-hp,  250- volt  motor 
and  two  so-kw  generators  with  an  e.m.f.  range  of  from  o  to 
70  volts,  is  used  for  charging  the  battery.  Two  Sirocco  blow¬ 
ers,  belt-driven  by  2o  hp  motors,  supply  air  for  the  trans¬ 
formers. 

On  the  main  floor  is  located  the  main  switchboard,  which 
consists  of  panels  for  the  control  of  the  rotary,  booster,  storage 
battery  and  line  circuits.  On  this  switchboard  all  instruments 
are  mounted.  The  direct-current  buses  are  located  in  the  base¬ 
ment,  with  panels  supporting  all  feeder  switches  and  the  main 
battery  switches.  Remote-control  switches  in  the  rotary  direct- 
current  leads  are  located  in  the  basement  and  controlled  from 
the  switchboard  on  the  main  floor.  Thus  all  the  buses  for 
direct  current,  with  the  exception  of  the  connections  to  the 
booster-control  panel  on  the  first  floor,  are  placed  in  the 
basement. 

One-third  of  the  basement  is  partitioned  off  and  contains  the 
9000-volt  bus  structure,'  the  busbars  with  the  necessary  series 
and  shunt  instrument  transformers  being  placed  here.  The  oil 
switches  and  the  stepdown  transformers  are  located  imme¬ 
diately  above  this  bus  chamber,  and  the  entire  chamber  is 
kept  under  an  air  pressure  of  approximately  ^  oz.  to  the 
square  inch. 


Electricity  for  operating  the  direct-current,  remotely-con- 
trolled  apparatus  is  obtained  from  a  40-amp.  storage  battery 
located  in  the  basement.  This  battery  is  charged  from  either 
of  two  40-amp.  mercury-arc  rectifiers.  General  illumination  is 
obtained  from  loo-watt  tungsten  lamps  suitably  disposed  be- 


Fig.  9 — Battery  Room  Indiana  Street  Substation. 


tween  the  roof  trusses,  while  i6-cp  carbon  lamps  have  been 
arranged  around  the  walls  of  the  building.  Emergency  lighting 
circuits  have  also  been  provided,  and  are  connected  so  that  in 
case  of  necessity  they  may  be  operated  from  the  storage  bat¬ 
tery.  Fig.  7  is  a  wiring  diagram  of  the  transformers  and 
regulators  at  the  Troy  Street  substation. 


INDIANA  STREET  SUBSTATION. 


Fig.  8  is  a  general  plan  of  the  first  floor  of  the  Indiana 
Street  substation,  showing  the  location  of  apparatus..  Fig.  9 


THE  ELECTRIC  GRILL 


By  Putnam  A.  Bates. 

The  field  of  cooking  by  electricity  with  respect  to  the 
numerous  portable  or  semi-portable  devices  has  been 
very  well  covered  during  recent  years  by  numerous 
contributions  to  the  technical  and  scientific  press,  but  the  author 
has  seen  very  little  publi.shed  information  with  reference  to  the 
larger  type  of  electrical  cooking  apparatus  suitable  for  installa¬ 
tions  in  hotels,  clubhouses  and  first-class  restaurants  and  to 
supplant  the  usual  forms  of  cooking  equipment  which  utilize 
coal,  gas  or  charcoal  as  the  source  of  heat. 

This  is  a  field  the  importance  of  which  justifies  a  greater 
amount  of  study  than  has  thus  far  been  given  to  it  by  the  elec¬ 
trical  profession,  for  here  the  many  advantages  inherent  to  the 
use  of  electrical  methods  of  cooking  are  sufficient  to  outweigh 
the  single  consideration  of  cost  of  energy,  even  where  a  low 
rate  cannot  be  obtained.  Moreover,  most  of  these  places  are 
purchasing  energy  at  rates  more  favorable  than  those  obtained 
by  the  small  user  or  are  generating  their  own  electrical  energy 
and  can  take  on  this  additional  load  at  practically  the  cost  of 
the  extra  coal  burned  under  the  boilers. 

Some  three  years  ago  an  equipment  of  the  above-mentioned 
type  was  installed  in  the  grill  room  of  one  of  New  York  City’s 
prominent  clubs.  The  author  has  been  able  to  study  this  equip- 


10 — Indiana  Street  Substation. 


shows  a  view  in  the  battery  room,  which  is  a  feature  of  this 
substation. 

The  Indiana  Street  substation  is  a  two-story-and-basement 
brick  building  on  concrete  foundations.  An  exterior  view  is 
given  in  Fig.  10.  .Kt  present  the  building  consists  of  three 
bays,  the  lot  permitting  an  extension  of  two  more  bays.  The 
arrangement  of  transforming  apparatus  is  one  unit  to  each 
bay.  The  dimensions  are  such  as  to  admit  a  2000-kw  split-pole 
rotary  converter  with  transformer  and  the  necessary  oil 
switches  in  each  bay.  Two  three-conductor,  9000-volt,  25-cycle 
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merit  with  considerable  care,  and  the  results  of  its  operation 
are  believed  to  be  sufficiently  important  to  justify  publication. 

This  grill,  which  is  shown  in  the  accompanying  illustration, 
is  of  a  type  which  is  well  suited  to  the  requirements  of  first- 
class  restaurants  and  grill  rooms  or  of  large  city  and  country 
residences  where  it  is  desired  to  secure  the  best  service  obtain¬ 
able.  It  is  equipped  with  four  broilers  arranged  in  a  row  across 
the  top;  one  salamander,  near  the  bottom  on  the  left,  and  two 
plate-warming  compartments,  one  running  across  at  the  top 
over  the  broilers  and  the  other  opposite  the  salamander.  The 
complete  equipment  installed  as  shown,  including  all  electrical 
connections,  cost  approximately  $800. 

As  is  evident  from  the  illustration,  this  type  of  cooking  ap¬ 
paratus,  being  composed  of  units,  is  capable  of  wide  variation 
to  suit  the  requirements  of  the  installation.  Single-unit  broil¬ 
ers  may  be  had  for  from  $40  to  $65,  depending  upon  the  size. 
Two-unit  broilers,  with  a  plate-warming  compartment  above, 
cost  about  $150.  It  is  evident,  therefore,  that  the  first  cost  of 
the  electric  grills  is  comparable  with  that  of  first-class  coal 
ranges  and  broilers  suitable  for  similar  duty. 

The  sample  menu  given  below  will  serve  as  an  evidence  of 
the  service  which  these  electric  grills  are  capable  of  per¬ 
forming. 

SPECIALTIES  FROM  ELECTRIC  GRILL. 


Beefsteak,  75  cents .  9  minutes 

Sirloin  steak.  $1.25 .  13  minutes 

Tenderloin  steak,  $1.25 .  6  to  12  minutes 

Lamp  chops,  50  cents . 6  minutes 

Mutton  chops,  50  cents .  8  minutes 

English  mutton,  60  cents .  15  minutes 

Veal  chops,  50  cents .  10  minutes 

Pork  chops,  35  cents .  10  minutes 

Broiled  chicken,  $i .  15  minutes 

Poussin,  $1.25 .  IS  minutes 

Squab,  $i .  10  minutes 

Guinea  hen,  $1.25 .  15  minutes 

Deerfoot  sausages,  30  cents .  4  minutes 

Country  sausages,  30  cents .  8  minutes 

Veal  kidneys,  60  cents .  15  minutes 

Lamb  kidneys,  50  cents .  15  minutes 

Mushrooms,  $i .  15  minutes 

Grill  or  planked  shad,  $i .  6  to  12  minutes 

Grilled  sea  bass,  60  cents .  4  minutes 

Grilled  Spanish  mackerel,  60  cents .  4  minutes 

Grilled  lobster,  $1 .  5  minutes 


The  figures  given  in  the  last  column,  all  of  which  have  been 
determined  by  actual  every-day  operation,  indicate  the  time 
required  to  cook  each  article  of  'food.  If  the  compartment  be 
cold  when  the  order  is  received,  energy  must  be  switched  on 
for  from  two  to  three  minutes  before  the  cooking  is  begun, 
during  which  time  the  meat  may  be  placed  in  the  spider,  sea¬ 
soned  and  otherwise  prepared  for  cooking. 

It  will  be  seen  from  the  above  that  the  field  of  the  electric 
grill  is  as  wide  as  that  of  the  older  forms  using  either  coal, 
charcoal  or  gas.  Moreover,  the  electric  grill  does  the  work  far 
better  and  in  about  half  the  time.  There  are  two  important 
reasons  for  the  superiority  of  the  electric  grill.  One  is  in¬ 
herent  to  all  electrical  heating  and  cooking  devices,  namely, 
the  entire  absence  of  all  flame,  gas,  smoke  or  dirt;  the  other  is 
a  result  of  the  design  of  this  particular  type  of  apparatus. 

Each  broiler  unit  is  equipped  with  heating  coils  on  both  ver¬ 
tical  sides,  and  the  spider  containing  the  steak,  chop,  chicken, 
toast  or  other  article  to  be  cooked  is  inserted  in  a  vertical  posi¬ 
tion  between  these  two  sources  of  intense  heat.  The  electricity, 
therefore,  passing  through  the  coils  produces  heat  simultan¬ 
eously  on  both  sides.  This  action  has  the  double  effect  of  halv¬ 
ing  the  time  necessary  to  do  the  cooking  and,  in  the  case  of 
meats,  the  outer  tissues  are  at  once  seared,  thus  preventing  the 
escape  of  the  natural  juices  which  otherwise  often  drip  into  the 
fire  and  are  lost. 

A  chop  or  steak,  for  instance,  cooked  in  an  electric  broiler 
will  be  juicy,  but  evenly  done  throughout  and  absolutely  free 
from  all  gas  or  odor.  A  similar  cut  cooked  over  a  fire  will  be 
overdone  on  the  surface,  underdone  in  the  center,  charred  in 
spots  by  the  fire  or  burning  grease  as  it  often  is  with  most  of 
the  juice  of  the  meat  lost*  and  a  decided  taste  and  odor  of 
the  fire. 

The  time  required  for  the  preparation  of  articles  of  food  in 
an  electric  grill  is  important  as  a  determining  factor  in  the 


cost  of  the  cooking  process.  This  is  particularly  true  in  the 
case  of  a  club  or  other  restaurant,  because  of  its  bearing  upon 
the  quality  of  the  service  rendered,  and  the  fact  that  the  cook¬ 
ing  can  be  accomplished  in  half  the  time  means  that  a  smaller 
grill  may  be  installed. 

The  power  consumed  by  each  cooking  compartment  of  the 
grill  .when  in  operation  is  3  kw.  It  is  evident,  therefore,  that 
even  where  energy  is  purchased  at  the  rate  of  5  cents  per  kw- 
hour  the  cost  of  operating  each  compartment  will  amount  to 
only  0.25  cent  per  minute  and  the  cost  of  preparing  the  various 
articles  of  food  enumerated  will  run  from  i  cent  to  4  cents. 
It  is  apparent,  therefore,  that  the  cost  of  cooking  represents  a 
very  small  percentage  of  the  price  charged  for  the  service. 

Where  the  electric  energy  may  be  obtained  from  an  isolated 
plant  on  the  premises  at  practically  the  additional  cost  of  the 
extra  coal  burned,  the  cost  of  the  energy  consumed  is  almost 
negligible. 

Even  for  home  cooking,  however,  where  a  rate  as  high  as 


Electric  Grill  In  a  New  York  Club. 


10  cents  per  kw-hour  may  be  charged  for  the  energy,  meats 
and  other  articles  of  food  not  requiring  roasting  or  boiling, 
may  be  cooked  upon  a  broiler  or  grill  of  this  type  at  a  cost 
which  is  not  at  all  excessive.  Consider,  for  example,  the 
preparation  of  a  dozen  French  lamb  chops  or  a  sirloin  steak, 
costing,  perhaps,  $i  at  prevailing  market  prices.  Either  of 
these  dishes  may  be  prepared  in  one  operation  in  a  single-unit 
broiler.  Energy  must  be  switched  on  the  broiler  two  minutes 
before  the  meat  is  inserted  in  order  to  heat  it  up  and  the 
actual  time  required  in  the  cooking  will  vary  from  about  five 
to  six  minutes  for  the  lamb  chops  and  12  to  15  minutes  for  the 
steak,  depending  upon  the  thickness  of  the  cuts  and  the  degree 
to  which  it  is  desired  to  have  the  meat  “done.”  This  consump¬ 
tion  at  a  lo-cent  rate  for  energy  represents  a  cost  of  from  3 
cents  to  8  cents  for  the  electricity  used. 

With  the  smaller  broiler  units,  suitable  for  preparing  food 
in  smaller  quantities,  the  energy  taken  is  only  half  that  used 
in  the  larger  sized  units  and  the  cost,  therefore,  is  correspond¬ 
ingly  less. 

Contrary  to  what  might  be  expected,  the  repairs  on  electric 
cooking  devices  are  surprisingly  small.  Those  for  the  particu¬ 
lar  grill  here  shown  during  the  entire  year  of  1909  cost  $28.16 
— a  very  remarkable  showing  considering  that  the  grill  is  in 
daily  use  for  long  hours. 

The  recent  introduction  of  the  use  of  nickel-chromium  alloys 
into  the  field  of  electrically  heated  devices  will  doubtless  make 
possible  even  an  improvement  over  this  showing.  It  seems 
strange  that  with  so  effective  a  time-saving  and  business¬ 
getting  device  available  at  reasonable  prices  it  has  been  adopted 
by  so  few  hotel  and  restaurant  managers. 
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THE  INDUCTION  GENERATOR. 

A  Discussion  of  Its  Operation  in  Parallel  with 
Synchronous  Apparatus. 

By  Thomas  Spooner  and  A.  J.  Barnes. 

Although  the  induction  generator  is  a  well-known  piece 
of  apparatus,  its  main  use  has  been  in  the  field  of  elec¬ 
tric  traction.  Recently  it  has  been  considered  seriously 
as  a  commercial  proposition  for  power-station  work.  Its  re¬ 
tarded  introduction  into  this  field  is  perhaps  due  to  the  lack  of 
appreciation  of  certain  inherent  advantages  peculiar  to  this 
type  of  machine.  In  view  of  the  fact  that  one  large  company 
in  New  York  is  about  to  operate  two  of  these  generators  of 
large  size,  it  was  thought  to  be  worth  while  to  investigate 
certain  characteristics  of  the  induction  generator  which  have 
hitherto  not  been  carefully  studied.  These  characteristics  are 
especially  important  in  its  operation  in  parallel  with  synchron¬ 
ous  apparatus  in  a  railroad  generating  station.  This  investiga¬ 
tion  was  undertaken  as  thesis  work  at  the  Massachusetts  In¬ 
stitute  of  Technology. 

The  induction  generator  is  simply  an  induction  motor  driven 
at  a  speed  above  synchronism.  It  is  not  a  self-exciting  ma¬ 
chine.  In  order  that  it  may  operate  as  a  generator  its  stator 
windings  must  be  supplied  with  exciting  current  from  some 
external  source;  as  for  instance,  a  synchronous  generator,  or 
in  a  special  case  an  over-excited  synchronous  motor.  The 
output  is  determined  solely  by  its  speed  above  synchronism. 
The  voltage  and  frequency  are  governed  entirely  by  the  field 
strength  and  the  speed,  respectively,  of  the  synchronous  ap- 


Fig.  1 — Non-Inductive  Load. 

paratus.  As  a  generator  it  cannot  furnish  any  wattless  current 
and  if  the  supply  of  exciting  current  is  cut  off  it  immediately 
ceases  to  generate  e.m.f. 

The  first  point  investigated  was  the  effect  of  short-circuit  on 
the  system.  An  induction  motor  of  lo  hp  and  a  synchronous 
generator  of  about  an  equal  rating  were  belted  to  shunt  motors 
and  run  in  parallel.  A  double  vibrator  oscillograph,  of  a  modi¬ 
fied  Blondel  type,  was  used  to  record  the  instantaneous  values 
of  the  current  or  voltages  as  desired.  With  the  generator 
supplying  energy  to  a  non-inductive  load,  a  dead  short-circuit 
was  applied  to  the  system  and  photographic  records  were  ob¬ 
tained  by  means  of  the  oscillograph.  Theory  would  indicate 
that  a  short-circuit  would  be  equivalent  to  a  withdrawal  of  the 
exciting  current  from  the  induction  generator  and  hence  it 
would  cease  to  deliver  energy.  Fig.  i,  which  is  a  typical  cur¬ 
rent  record,  shows  this  to  be  the  case.  The  conditions  of  the 
system  before  short-circuit  are  shown  on  Table  i. 

TABLE  1. — CONDITION  BEIORE  SHORT-CIRCUIT. 


Current 

Output 

Volt¬ 

Fre¬ 

Power 

(Amp.) 

(Kw.) 

age. 

quency. 

(Kw.) 

. .  22.4 

5.24 

. .  20.6 

3.92 

230 

60 

9.16 

..  23.1 

case  were  practically  the  same  as  with  a  non-inductive  load. 
Fig.  2  shows  the  instantaneous  values  of  the  currents  of  the 
two  generators.  The  conditions  just  before  short-circuit  are 
shown  in  Table  II. 

TABLE  II. — CONDITION  BEFORE  SHORT-CIRCUIT. 


Current 

Output 

Volt¬ 

Fre¬ 

(Amp.) 

(Kw.) 

age. 

quency. 

.  16.7 

3-” 

.  8.0 

2.89 

230 

60 

.  23.7 

Power  factor,  63.5  per  cent. 

Additional  evidence  in  regard  to  the  small  value  of  this  cur- 


Flg.  2 — Capacity  Load. 

rent  was  furnished  by  the  fact  that,  although  the  circuit-break¬ 
ers  in  the  induction-generator  circuit  were  set  for  only  about 
double  the  normal  current  value,  they  did  not  open  under  any 
conditions. 

A  second  point  of  interest  investigated  was  the  instantaneous 
values  of  the  current  on  connecting  the  induction  generator  to 
the  circuit.  Fig.  3  shows  the  rush  of  exciting  current  to  the 
induction  generator  when  it  wai  connected  to  the  circuit  when 
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Fig.  3 — Current  When  Connecting  an  Induction  '  Generator  In 
Circuit. 

the  speed  was  8.34  per  cent  above  the  synchronous  value.  As 
will  be  seen,  the  current  is  nearly  as  great  as  when  short-circuit 
occurs.  Records  were  taken  with  various  values  of  the  slip 
above  and  below  synchronism  (motor  action),  but  no  appre¬ 
ciable  variation  of  the  maximum  value  of  this  current  rush 
was  observed.  This  suggested  that,  due  to  the  inductance  of 
the  circuit  the  current  might  be  lagging  at  first,  thus  making 
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Induction  generator .  22.4  5.24  ...  ..  .... 

Synchronous  cenerator .  20.6  3.92  230  60  .... 

Load  (non-inductive) .  23.1  ...  ...  ..  9.16 

As  may  readily  be  seen,  the  maximum  value  of  the  induction 
generator  current  at  short-circuit  is  much  less  than  that  of  the 
synchronous  generator,  and  also,  the  current  of  the  induction 
generator  dies  out  almost  instantly.  Oscillographic  records 
show  that  the  potential  of  the  induction  generator  immediately 
drops  to  zero.  Short-circuits  were  also  applied  when  the  gen¬ 
erators  were  supplying  energy  to  a  capacity  load,  provided  by 
an  over-excited  synchronous  motor.  The  oscillograms  in  this 


Fig.  4 — Current  of  Induction  Machine  when  at  Rest. 

it  impossible  for  the  induction  machine  to  generate  and  conse¬ 
quently  causing  the  initial  current  to  be  independent  of  the 
slip.  To  test  this  theory  the  induction  generator  was  connected 
into  the  circuit  while  at  standstill.  Again,  as  seen  in  Fig.  4, 
the  maximum  value  of  the  current  .was  found  to-be  no  greater 
than  when  the  generator  was  running  at  or  above  synchronous 
speed.  But  in  this  case  the  rush  of  current  lasted  for  a  longer 
period  of  time.  As  a  second  test,  the  simultaneous  records 
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were  obtained  of  the  voltage  and  current  of  the  induction  gen¬ 
erator  as  it  was  connected  to  the  circuit.  It  was  found  that  the 
current  wave,  after  the  first  maximum,  shifted  ahead  its  time 
phase  relation  with  respect  to  the  potential  by  some  50  deg. 
or  60  deg.  (See  Fig.  s). 

From  a  consideration  of  these  peculiar  characteristics  of  the 
induction  generator  it  will  be  evident  that  it  has  the  following 
advantages:,  (i)  With  the  most  severe  short-circuit  possible 


Fig.  5 — Current  and  Potential  Waves  of  Induction  Generator. 


it  cannot  be  burnt  out  and,  therefore,  it  does  not  require  the 
protection  of  circuit-breakers.  (2)  The  large  mechanical 
strains,  which  occur  when  a  synchronous  generator  is  short- 
circuited  or  when  it  is  improperly  synchronized,  will  not  be 
produced  in  this  type  of  machine.  (3)  As  soon  as  a  short- 
circuit  is  removed  from  the  system,  the  induction  generator 
may  be  immediately  connected  to  the  line  and  it  will  take  up 
its  load,  provided  there  is  sufficient  synchronous  apparatus  in 
operation  to  supply  it  with  exciting  current.  Thus  the  time  of 
shutdown  would  be  greatly  shortened  because  of  the  fact  that 
it  is  not  necessary  to  synchronize  an  induction  generator  be¬ 
fore  connecting  it  in  parallel  with  other  generators. 

To  offset  these  advantages  is  the  following  disadvantage: 
The  induction  generator  must  be  run  in  parallel  with  some 
synchronous  apparatus.  Since  the  exciting  current  required 
by  the  induction  generator  is  large,  this  synchronous  apparatus 
must  have  a  rating  of  at  least  30  per  cent  of  that  of  the  induc¬ 
tion  generator. 

It  would  seem,  however,  that  this  type  of  generator  ought  to 
find  a  considerable  field  of  usefulness.  It  's  especially  adapted 
for  use  with  the  low-pressure  steam  turbine,  run  in  connection 
with  a  reciprocating  engine  which  is  driving  a  synchronous 
generator.  Even  though  a  large  part  of  the  synchronous  ap¬ 
paratus  be  put  out  of  service  by  a  short-circuit,  the  induction 
machine  could  still  be  operated,  thus  enabling  the  plant  to  run 
with  at  least  half  of  its  original  equipment.  A  railroad  gen¬ 
erating  station  would  make  an '  especially  desirable  place  for 
this  type  of  generator,  since  short-circuits  frequently  occur  in 
this  class  of  service. 


THE  FLICKER  PHOTOMETER. 


A  Comparison  of  Its  Performance  with  That  of  an 
“Equality  of  Brightness”  Type  in 
Color  Photometry. 


By  J.  S.  Dow. 


An  interesting  article  on  the  flicker  photometer,  from  the 
pen  of  Prof.  S.  W.  Ashe,  appeared  in  the  Electrical 
World  for  Nov.  25,  1909,  in  which  a  number  of  sugges¬ 
tions  were  made  with  regard  to  the  photometer.  The  writer 
has  recently  carried  out  a  number  of  experiments  on  lines 
very  similar  to  those  advocated  by  Professor  Ashe,  and  it 
occurred  to  him,  therefore,  that  an  article  reviewing  the  matter 
might  be  of  interest. 

In  the  first  place,  it  may  be  remarked  that  it  is  very  gratify¬ 
ing  to  the  writer  to  find  this  subject  being  taken  up  at  Colum¬ 
bia  University,  partly  because  of  his  conviction  that  it  demands 
study  by  a  number  of  independent  observers,  and  also  because 
it  suggests  that  Professor  Ashe  has  modified  his  views  on  the 
rigidity  of  the  inverse  square  law,  applied  to  the  calculation  of 
the  brightness  of  heterochromatic  sources  in  connection  with 
the  flicker  photometer.  The  question  which  Professor  Ashe 


takes  up  in  his  recent  article  is  one  which  has  had  considerable 
interest  for  the  author,  namely,  whether  photometers  of  the 
flicker  and  “equality  of  brightness”  pattern  would  give  the  same 
result  when  applied  to  compare  the  brightness  of  sources  of 
light  which  differ  in  color ;  whether,  in  short,  when  two  sources 
have  been  compared  on  a  photometric  bench  in  the  ordinary 
manner  by  using  a  flicker  instrument  and  found  to  be  apparently 
of  equal  intensity,  they  will  also  be  found  to  illuminate  a  given 
surface  with  the  same  brightness  when  placed  an  equal  dis¬ 
tance  away. 

In  one  sense  this  question  would  seem  to  be  capable  of  being 
answered  in  the  negative.  The  readings  of  a  photometer  of  the 
“Equality  of  Brightness”  type,  when  applied  to  the  comparison 
of  heterochromatic  sources  of  light,  have  been  stated  by  many 
observers  to  depend  upon  the  portion  of  the  retina  on  which 
the  image  of  the  illuminated  surfaces  is  received.  This  has 
been  referred  to  as  “the  yellow  spot  effect,”  the  “yellow  spot,” 
or  macula  lutca,  being  a  small  central  region  of  the  retina 
which  appears  to  differ  from  the  surrounding  portion  in  several 
respects,  notably  in  the  fact  that  the  “cones”  are  the  predomi¬ 
nant  light-perceiving  organs  in  this  region.  As  the  result  of 
this  peculiarity  of  the  eye,  the  readings  of  a  photometer  of  the 
equality  of  brightness  pattern  may  be  found  to  depend  upon 
the  size  of  the  photometric  surfaces  and  their  distance  from 
the  eye  of  the  observer.  It  has  long  been  known  that  con¬ 
siderable  differences  can  be  produced  in  this  way  in  the  case 
of  more  or  less  pure  and  strikingly  divergent  colors,  such  as 
red  and  green.  It  is  less  certain  how  far  this  effect  will  in¬ 
fluence  readings  of  commercial  types  of  illuminants,  and  not 
many  figures  have  been  published  on  this  point  The  author 
personally  has  found  that  quite  appreciable  differences  may  be 
produced  even  in  this  case.  This  is  illustrated  by  Fig.  i,  which 
is  taken  from  an  article  by  the  writer  in  the  September,  1909, 
number  of  The  Illuminating  Engineer  (London).  It  must, 
however,  be  realized  that  additional  experiments  by  different 
observers  are  needed  to  confirm  these  results  numerically.  It 
may  be  said  with  some  certainty  that  the  effect  exists,  but 
further  evidence  is  needed  in  order  to  ascertain  how  far  it  is 
of  importance  in  the  case  of  the  average  eye. 

However  this  may  be,  one  can  see  that,  theoretically,  he 
might  expect  to  find- quite  appreciable  differences  between  the 
readings  of  a  flicker  and  some  other  type  of  photometer,  due 
not  so  much  to  any  radical  difference  in  principle  between  the 
two  instruments  as  to  the  fact  that  a  different  portion  of  the 
retina  was  used  in  the  two  cases.  Differences  of  the  same 


Fig.  1 — Influence  of  Distance  of  Eye  fronn  the  Blocks  on  the 
Readings  of  a  Joly  Photometer  when  various  heterochromatic 
Sources  are  compared. 


order  would,  of  course,  also  be  anticipated  even  between  in¬ 
struments  of  the  same  class  but  having  surfaces  of  different 
dimensions.  In  Fig.  i  illuminants  which  differ  somewhat 
strikingly  in  color  have  been  deliberately  selected. 

Some  observers,  notably  LaurioB  and  Wild,*  have  even  re¬ 
corded  distinct  differences  between  different  types  of  electric 
incandescent  lamps.  On  physiological  grounds  there  is  reason 
to  anticipate  the  existence  of  some  such  error,  but  one  would 

^Bull.  Soc.  des  Electriciens,  1904. 

*  (Lend.)  Electrician,  July  16,  1909. 
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also  do  well  to  await  fuller  confirmation  before  concluding 
that  they  are  invariably  in  evidence.  Mr.  P.  S.  Millar,  in  a 
recent  paper  before  the  Illuminating  Engineering  Society,  also 
recorded  instances  of  differences  between  the  results  obtained 
with  different  instruments.  He  points  out,  however,  that  some¬ 
thing  in  the  nature  of  a  psychological  difference  between  the 
impressions  of  two  observers  may  exist;  for  example,  in  one 
case  the  readings  of  two  workers,  which  originally  differed  con¬ 
sistently  by  several  per  cent,  were  found  to  come  into  gradual 
agreement. 

Let  us  now  turn  to  the  further  question  whether,  when  the 
conditions  as  regards  the  portion  of  the  retina  utilized  are 
identical  in  the  two  cases,  the  readings  obtained  with  the  two 
types  of  instruments  (flicker  and  equality  of  brightness) 
will  also  be  identical,  and  whether  there  may  not  be  some 
radical  difference  in  principle  in  the  physiological  basis  of  these 
two  types  of  photometers.  It  is  interesting  to  find  that  several 
of  the  suggestions  made  by  Professor  Ashe  regarding  lines  of 
possible  inquiry  have  been  followed  very  closely  by  the  author. 
Thus,  Professor  Ashe  explains  that  he  is  studying  the  question 
by  the  aid  of  a  Ritchie  wedge,  in  front  of  which  a  lens  is 
caused  to  oscillate  to  and  fro.  This  movement  of  a  lens  can 
be  arranged  to  produce  the  sensation  of  flicker  as  the  two 
illuminated  sides  of  the  wedge  are  in  turn  exhibited  to  the  eye. 

I  f,  therefore,  the  two  sides  of  the  wedge  are  illuminated  by  light 
of  different  color  there  is  obtained  a  ready  means  of  ascertain¬ 
ing  whether  the  same  results  are  secured  by  working  on  the 
equality  of  brightness  principle,  with  the  lens  still,  or  on  the 
flicker  principle,  with  the  lens  oscillating.  A  method  almost 
exactly  similar  to  this  was  used  by  the  author  about  two  years 
ago  and  described  in  a  paper  before  the  Physical  Society  of 
London.  The  accompanying  table  contains  some  results  ob¬ 
tained  with  the  form  of  flicker  photometer  employed : 

Results  Results  by 

Nature  of  by  flicker  equality  of 

liaht  compared.  method,  brightness  method. 

White  to  white .  1.031  »  1.034 

White  to  apple-green  (impure) .  0.91 1  0.906 

White  to  deep  green .  1.21  1.08 

White  to  deep  red .  2.23  2.09 

This  experiment  certainly  seemed  to  suggest  that  no  very 
distinct  difference  would  be  met  in  the  case  of  lights  which  did 
not  differ  very  radically  in  spectral  composition.  But,  on  the 
other  hand,  it  is  still  possible  that  differences  might  be  detected 
in  the  case  of  more  widely  different  colors,  especially  for 
different  parts  of  the  retina.  More  recently  the  author,  there- 


Distance  of  Eye  from  Aperture,  Centimetres. 

Fig.  2 — Comparison  of  “Yellow-Spot  Effect”  In  Flicker  and  Equal 
ity-of- Brightness  Photometers. 


fore,  made  an  attempt  to  ascertain  whether  photometers  of 
the  flicker  class  were  influenced  in  exactly  the  same  manner  as 
those  of  the  ordinary  kind  by  the  “yellow  spot”  and  “Purkinje” 
effects — the  two  effects  which  seem  very  largely  responsible  for 
the  uncertainty. 

Some  of  these  experiments  were  described  in  a  more  recent 
paper  before  the  Physical  Society  of  London  and  also  briefly 
summarized  in  a  recent  article  in  The  Illuminating  Engineer 
(London). 

In  investigating  the  “yellow-spot”  effect  a  wedge  arrangement 
similar  to  that  advocated  by  Professor  Ashe  was  employed,  the 
precaution  being  taken,  however,  to  insure  that  the  portion  of 
the  retina  used  in  either  case  was  the  same  whether  the  flicker 


device  or  the  equality  of  brightness  method  was  followed. 
The  results  are  shown  diagrammatically  in  Fig.  2.  It  should  be 
explained  that  the  readings  with  the  eye  at  a  distance  of  20  cm 
are  taken  as  unity  in  each  case  and  the  other  readings  reduced 
proportionally.  The  results  of  this  experiment  were  often  per¬ 
plexing  in  many  ways,  but  one  point,  brought  out  by  this 
figure,  was  invariably  recognized.  The  effect  of  altering  the 
distance  of  the  eye  was  much  less  marked  in  the  case  of  the 
flicker  instrument  than  when  the  judgment  was  based  on 
equality  of  brightness  of  the  two  surfaces.  It  may  be  noted  that 
Wild  has  also  stated  that  in  some  experiments  undertaken  by 
him,  the  effect  of  varying  the  region  of  the  retina  on  which  the 
image  of  the  heterochromatic  surfaces  was  received  was  found 


Illumination  of  Photometric  Surfaces  in  Lux. 

Fig.  3 — Comparison  of  Purkinje  Effect  for  Flicker  and  Equallty-of- 
Brightness  Photometers. 


to  exist;  but  no  such  effect  could  be  observed  in  the  case  of 
the  flicker  photometer.  The  above  result,  therefore,  seems  of 
considerable  importance  in  its  bearing  on  the  question  of  the 
physiological  basis  of  the  flicker  photometer,  and  fuller  refer¬ 
ence  will  be  made  thereto  later. 

Another  line  of  experimental  attack  which  may  profitably  be 
taken  in  examining  the  theory  of  the  flicker  photometer  is 
that  in  connection  with  the  “Purkinje  effect.” 

The  chief  difficulty  in  studying  the  question  at  issue  is  that 
the  flicker  photometer  cannot  in  general  be  used  with  success 
at  the  extremely  low  order  of  illumination  necessary  in  order 
to  exhibit  the  Purkinje  effect  in  a  marked  manner.  Especially 
is  this  true  when  the  retinal  area  enclosed  is  small  and  central. 
The  author,  by  using  a  somewhat  large  retinal  area,  has  been 
able  to  obtain  some  indications  with  the  wedge  arrangement 
referred  to  above,  though  the  results  must  be  regarded  as  very 
approximate.  It  may  be  added  that,  as  in  the  previous  experi¬ 
ment,  it  was  considered  advisable  to  keep  the  retinal  area  the 
same  in  both  cases  so  that  the  methods  of  flicker  and  equality 
of  brightness  might  again  be  compared  under  identical  con¬ 
ditions.  A  typical  result  is  that  shown  in  Fig.  3. 

It  will  be  seen  that  in  the  case  of  the  equality  of  brightness 
arrangement  the  readings  of  the  red  light,  in  terms  of  the 
green,  eventually  became  smaller  as  the  illumination  was  re¬ 
duced,  in  accordance  with  the  Purkinje  effect.  But  the  readings 
of  the  flicker  instrument  did  not  seem  to  show  this  decrease. 
It  may  be  added  that  other  observers  have  recorded  similar 
results.  Thus,  Mr.  P.  S.  Millar,  in  the  paper  referred  to  above, 
described  a  test  of  a  mercury-vapor  lamp  which  was  compared 
with  an  incandescent  lamp  with  gradually  increasing  distances 
between  the  sources.  A  Lummer-Brodhun  photometer  was 
first  used,  and  it  was  then  found  that  the  candle-power  of  the 
mercury-vapor  lamp,  in  terms  of  the  carbon-filament  one, 
gradually  changed,  as  the  illumination  of  the  photometer  screen 
was  reduced,  to  a  value  higher  by  30  per  cent  than  that  occur- 
ing  at  normal  illuminations.  However,  when  a  flicker  instru¬ 
ment  was  used  this  difference  did  not  occur.  Mr.  P.  S.  Millar 
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also  gives  some  results  obtained  by  making  measurements  of 
the  intensity  of  a  magnetite  arc  lamp  at  different  distances, 
which  leads  one  to  suppose  that  a  similar  experience  might  be 
encountered  in  the  case  of  this  source  also. 

Now,  these  two  results  were  very  suggestive.  In  both  cases 
the  effect  characteristic  of  the  ordinary  variety  of  color  photom¬ 
etry  was,  if  not  absent,  at  least  much  less  strikingly  evident 
when  a  flicker  photometer  was  used.  In  seeking  to  explain  this 
one  naturally  falls  back  on  the  retinal  theories  by  which  the 
various  phenomena  of  color  vision  have  been  explained  in  the 
past.  In  an  article  in  the  Electrical  World  for  Nov.  30,  1907, 
the  author  gave  some  account  of  the  “Theory  of  the  Rods  and 
Cones,”  as  it  may  be  termed,  and  their  effect  on  color  photom¬ 
etry.  Professor  Ashe  has  referred  to  this  theory,  and  several 
observers  have  recently  mentioned  the  possibility  of  its  shedding 
some  light  upon  the  behavior  of  the  flicker  photometer.  It  may 
be  said  that  this  theory  does  not  seem  to  receive  the  general 
sanction  of  the  physiologists  now  in  the  same  way  as  when 
originally  suggested  by  Von  Kries.  However,  it  is  a  rather 
curious  coincidence  that  it  seems  not  only  to  be  capable  of 
explaining  the  ordinary  phenomena  connected  with  color  pho¬ 
tometry  very  well,  but  also  the  respects  in  which  the  flicker 
instrument  differs  from  ordinary  photometers.  It  may,  there¬ 
fore,  be  of  interest  to  give  a  summary  of  a  few  essential  points 
of  the  theory  and  of  its  suggested  application  to  the  flicker 
photometer. 

According  to  this  theory,  then,  there  exist  on  the  retina  of 
the  eye  two  distinct  varieties  of  light-perceiving  organs,  the 
“rods”  and  the  “cones,”  which,  are  credited  with  distinctly 
different  properties.  The  rods,  it  is  suggested,  are  sensitive  to 
light,  but  unable  to  perceive  color — that  is,  to  analyze  it.  Yet 
they  are  most  sensitive  to  bluish-green  light.  Light  of  all  kinds 
appears  to  these  organs  white.  These  organs  are  also  very 
sensitive  to  weak  light,  but  as  the  illumination  is  increased, 
they  appear  to  become,  in  a  sense,  “saturated”  and  to  respond 
no  further  to  increased  stimulus. 

The  cones,  on  the  other  hand,  perceive  color  and  are  most 
sensitive  to  yellow-green  light;  in  addition,  while  insensitive  to 
the  very  weak  order  of  illumination  at  which  the  rods  act, 
they  apparently  continue  to  become  more  active,  with  increased 
stimulus,  long  after  the  rods  have  ceased  to  do  so. 

A  further  complexity  is  added  to  color  effects  by  the  fact 
that  only  cones  occur  at  the  central  region  of  the  eye  (the  yel¬ 
low  spot),  while  the  peripheral  portions  are  occupied  almost 
mainly  by  rods. 

It  is,  of  course,  impossible  on  this  occasion  to  enter  into  the 
very  curious  physiological  facts  on  which  this  theory  was 
founded ;  for  example,  the  results  of  the  examination  of  the 
retinas  of  various  animals  of  a  nocturnal  nature.  It  will  be 
possible  to  refer  only  briefly  to  the  effect  of  these  peculiar 
retinal  conditions  on  photometric  problems.  It  may,  however, 
be  recalled  that,  as  explained  in  a  previous  article  in  this  jour¬ 
nal,  the  Purkinje  effect  has  been  very  plausibly  explained  on  the 
basis  of  the  supposed  struggle  for  predominance  between  these 
two  sets  of  organs  as  the  illumination  increases.  At  a  low 
illumination  the  rods,  which  are  most  affected  by  blue-green 
light,  are  the  most  influential  organs.  At  higher  illuminations, 
however,  the  cones  may  be  supposed  to  come  into  action  and 
to  share  their  duties.  One  striking  fact  that  was  claimed  to  be 
in  accordance  with  the  theory  was  that  when  the  image  of  the 
illuminated  surfaces  was  small  enough  to  occupy  only  the  cen¬ 
tral  region  of  the  retina — where  there  are  practically  only  cones 
— the  Purkinje  effect  become  very  much  weaker,  indeed,  almost 
imperceptible  under  certain  conditions. 

In  addition  it  will  readily  be  understood  that  the  peculiar  dis¬ 
tribution  of  rods  and  cones  over  the  retina  may  help  to  explain 
the  “yellow-spot”  effect,  since  the  appearance  of  two  colored 
surfaces  would  be  modified  by  the  proportion  of  rods  and  cones 
in  the  part  of  the  retina  on  which  the  image  of  these  surfaces 
happened  to  fall. 

Now  there  appears  to  be  good  ground  for  suggesting  that 


these  two  effects  are  less  noticeable  in  the  case  of  flicker 
photometers  than  in  the  case  of  instruments  of  the  ordinary 
variety.  This  fact  naturally  leads  to  the  supposition  that  one 
of  the  two  sets  of  organs  is  less  influential,  and  Wild  has  re¬ 
cently  put  forward  the  suggestion  that  a  flicker  photometer 
might  be  supposed  to  depend  only  on  the  action  of  the  rods. 
The  author  has  given  his  reasons  elsewhere  for  rejecting  this 
suggestion,  but  it  certainly  seems  as  if,  adopting  provisionally 
the  rod-and-cone  theory,  some  of  the  characteristics  of  this 
type  of  instrument  might  be  explained  by  adopting  the  contrary 
hypothesis,  namely,  that  under  certain  circumstances  its  be¬ 
havior  is  controlled  by  cone-vision  only.  Of  course,  in  making 
this  suggestion  the  writer  is  well  aware  that  much  more  com¬ 
plete  evidence  is  necessary  before  any  final  conclusion  can  be 
arrived  at. 

In  what  respect,  therefore,  are  the  rods  supposed  to  act  dif¬ 
ferently  from  their  usual  habit  in  the  flicker  photometer? 
There  is  some  reason  to  believe  that,  in  addition  to  their  pecu¬ 
liar  actions  as  regards  the  perception  of  light  and  color,  the 
rods  might  be  supposed  to  differ  from  the  cones  as  regards  the 
“last”  of  an  impression  on  the  retina.  It  may  be  supposed,  in 
fact,  that  an  impression  received  only  through  the  rods  would 
remain  active  for  a  longer  time  than  one  received  through  the 
cones,  and  that,  therefore,  a  speed  of  a  flicker  photometer 
which  would  be  quite  satisfactory  for  one  set  of  organs  would 
be  high  enough  to  blend  the  impressions  received  through  the 
others  by  persistence  of  vision.  Thus  there  would  be  obtained 
a  flicker  due  to  the  action  of  the  cones  and  superimposed  over 
this  a  steady  luminous  impression  due  to  the  impulses  received 
through  the  I'ods,  which  succeed  each  other  too  rapidly  to  give 
rise  to  any  flicker  sensation.  This  would  explain  very  plausibly 
why  the  effects  which  depend  upon  a  struggle  between  the  two 
sets  of  organs  do  not  seem  to  make  their  appearance  in  the  case 
of  the  flicker  photometer. 

However,  there  is  other  evidence  in  the  same  direction.  Dr. 
T.  C.  Porter  in  a  very  complete  series  of  researches  reported 
in  the  Proceedings,  Royal  Society,  1902,  established  a  relation 
connecting  the  duration  of  an  impression  on  the  retina  and 
the  intensity  of  illumination  of  the  flickering  object.  In  his 
experiments  he  utilized  a  sector  disk  which  was  illuminated  and 
driven  at  such  a  speed  that  it  was  just  impossible  to  see  any 
flicker.  This  he  termed  the  “critical  speed.”  He  stated  the 
relation  in  the  form  n  =k  log  /  -J-  where  n  =  number  of 
revolutions  per  second  at  which  flicker  just  vanishes,  k  and  p 
are  constants,  and  /  is  the  illumination  of  the  sector  disk. 

Now  the  curious  fact  that  Porter  discovered  was  that  at  an 
illumination  of  about  0.25  meter-candle  the  constant  k  ab¬ 
ruptly  alters  to  about  half  its  former  value  and  the  curve  con¬ 
necting  the  above  quantities  takes  an  abrupt  turn.  This  means 
that  below  this  order  of  illumination  the  duration  of  time  dur¬ 
ing  which  a  luminous  image  is  retained  unaltered  by  the  retina 
is  much  greater,  and  the  speed  required  to  cause  the  sensation 
of  flicker  to  vanish  correspondingly  less.  There  must,  there¬ 
fore,  be  supposed  to  be  an  abrupt  change  in  the  nature  of 
vision  at  about  this  order  of  illumination.  This  is  exactly  what 
some  experiments  of  the  author's  would  indicate  to  be  the 
case.  For  instance,  as  the  result  of  some  experiments  with  a 
Lummer-Brodhun  photometer  in  1905,  it  was  found  that  the 
Purkinje  effect  suddenly  became  much  more  pronounced  when 
the  illumination  fell  below  0.2  meter-candle.  The  author  has 
since  shown,  in  the  more  recent  paper  before  the  Physical 
Society  of  London,  that  the  yellow-spot  effect  likewise  sud¬ 
denly  becomes  accentuated  at  this  point.  And  he  has  also  found 
that  this  is  just  about  the  order  of  illumination  where  a  sud¬ 
den  fall  in  visual  acuity  and  also  in  the  power  of  perceiving 
contrasts  of  light  and  shade  occurs. 

On  the  theory  of  the  action  of  the  rods  and  cones  referred 
•  to  in  this  article,  this  w'ould,  in  fact,  be  the  point  at  which  cone- 
vision  failed  and  rod-vision  became  the  sole  means  of  vision. 
.\s  an  interesting  fact  which  has  sometimes  been  put  forward 
in  support  of  the  rcnl  and  cone  theory  it  may  be  mentioned  that 
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two  eye  affections  are  said  to  exist,  termed  “night-blindness” 
and  “day-blindness,”  respectively.  People  suffering  from  the 
former  complaint  can  find  their  way  about  by  day  quite  nor- 
ally,  but  are  quite  unable  to  do  so  in  the  twilight  It  has, 
therefore,  been  suggested  that  they  have  defective  rods.  Peo¬ 
ple  who  are  “day-blind,”  on  the  other  hand,  find  strong  light 
very  depressing  and  find  it  difficult  to  get  about  in  the  day¬ 
time.  At  night  their  difficulty  is  less.  This  has  been  ascribed 
to  their  having  defective  cones,  but  satisfactory  rod-vision, 
and  this  has  been  confirmed  in  some  cases  by  such  people  hav¬ 
ing,  during  twilight,  a  blind  spot  over  the  considerable  central 
region  of  the  eye  where  there  are  only  cones. 

There  are  also  some  other  interesting  facts  which  seem  to 
support  the  idea  of  there  being  two  varieties  of  flicker  received 
through  the  rods  and  the  cones,  respectively.  For  instance,  it 
has  been  pointed  out  that  the  quality  of  flicker  at  a  low  order 
of  illumination  and  with  a  fairly  low  speed  seem  to  be  of  a 
peculiarly  violent  character  and  quite  different  from  the  fine, 
trembling  sensation  which  is  utilized  in  the  flicker  photometer 
at  high  illuminations.  It,  therefore,  seems  reasonable — again 
on  the  supposition  that  the  rod  and  cone  theory  is  correct — 
to  suggest  that  the  fine  variety  of  flicker  is  mainly  associated 
with  the  cones.  In  support  of  this  suggestion  it  may  be  men¬ 
tioned  that  the  violent  quality  of  flicker  is  most  readily  observ¬ 
able  at  slow  speeds  and  at  low  illuminations,  so  low  in  fact, 
that  the  eye  has  become  only  indifferently  insensitive  to  red 
light — and  also  that  it  is  best  seen  by  indirect  vision,  vanishing 
when  one  looks  straight  at  the  object.  At  high  illuminations, 
however,  as  the  speed  is  increased  this  quality  of  flicker  gradu¬ 
ally  passes  over  into  the  fine,  trembling  variety,  and  it  is  then 
found  that  the  flicker  is  no  longer  best  seen  out  of  the  corner 
of  the  eye,  but  by  using  the  central  region  of  the  retina.  In 
fact,  at  a  sufficiently  high  speed  it  can  only  be  seen  under 
these  conditions. 

In  passing,  it  may  be  remarked  that  a  study  of  the  effect  of 
flicker  on  different  parts  of  the  retina  might  yield  some  infor¬ 
mation  regarding  the  effect  of  large  flickering  surfaces,  such 
as  extensive  areas  illuminated  by  an  unsteady  light,  which 
seem  to  exercise  a  somewhat  different  effect  on  the  eye  from 
that  obtained  by  looking  straight  at  the  unsteady  source  itself. 
It  is  also  interesting  to  note  the  fact  that  a  flicker  at  feeble 
illumination  and  low  speed  is  best  seen  out  of  the  corner  of  the 
eye — which  is  referred  to  by  Professor  Ashe — has  been  stated 
by  some  observers  to  be  a  relic  of  our  prehistoric  existence. 
Thus,  Dr.  Porter  has  suggested  that  in  that  age  it  was  essential 
for  any  creature  to  become  aware  of  the  existence  of  a  mov¬ 
ing  enemy  in  the  background  before  it  was  actually  upon  him. 
This  he  could  do  owing  to  the  peculiar  sensitiveness  of  the 
peripheral  region  of  the  eye  to  anything  in  the  nature  of  a 
movement  or  flicker. 

Another  possible  basis  of  studying  the  flicker  photometer, 
mentioned  by  Professor  Ashe  in  the  article  referred  to,  is  that 
of  comparing  the  readings  of  color-blind  observers. 

This  is  certainly  an  interesting  line  of  experiment,  but  it  is 
one,  probably,  in  which  not  very  much  can  be  done  without 
the  help  of  the  physiologist.  There  is  no  difficulty  in  getting 
experimental  results.  The  difficulty  would  lie  rather  in  inter¬ 
preting  them  in  the  light  of  the  latest  physiological  theories 
of  the  retina  and  of  color  blindness.  The  differences  of  opin¬ 
ion  that  now  exist  even  among  the  physiologists  and  other  ac¬ 
credited  authorities  on  color  blindness  has  just  been  well 
illustrated  by  the  case  of  a  seaman  which  raised  some  discus¬ 
sion  in  the  English  papers.  About  six  years  ago  his  perception 
of  colors  was  condemned  by  the  official  test,  in  spite  of  his  keen 
opposition,  and  since  that  time  he  has  obtained  medical  evi¬ 
dence  in  favor  of  his  contention  that  he  has  perfect  vision  and 
has  been  fighting  his  case.  The  decision  of  the  authorities  in 
this  matter  has  at  last  been  controverted  and  he  is  now  stated 
to  have  excellent  and  normal  color  vision. 

One  thing  may,  however,  perhaps  be  said  with  fair  cer¬ 
tainty,  namely,  that  one  is  not  justified  in  contending,  as  some 
photometric  experts  have  in  the  past  been  inclined  to  do,  that 


the  flicker  photometer  is  completely  independent  of  color  and 
color  blindness. 

It  appears,  in  fact,  that  in  some  cases  people  with  abnormal 
color-vision  have  apparently  obtained  the  same  results  with  the 
flicker  photometer  as  have  persons  with  normal  sight  In 
other  cases,  however,  they  certainly  have  not  This,  at  all 
events,  would  seem  to  be  the  conclusion  reached  in  a  letter 
from  Dr.  Brodhun,  of  the  Reichsanstalt,  to  the  Gas  World, 
Feb.  15,  1908,  and  the  writer  in  an  article  in  this  same  journal 
shortly  thereafter  quoted  other  evidence  in  the  same  direction. 
In  particular,  reference  was  made  to  an  individual  tested  by 
the  writer  who  was  known  to  have  abnormal  color-vision.  For 
example,  when  engaged  in  the  study  of  crystallography  the 
class  in  which  he  took  part  was  often  called  upon  to  paint 
the  appearance  of  different  materials  and  crystals.  He  used  then 
to  ask  his  neighbor  to  point  out  the  correct  colors,  and,  when 
he  occasionally  got  them  mixed,  would  paint  the  two  halves 
of  his  drawing  in  utterly  different  tints  without  being  aware 
of  the  fact.  As  a  result  of  a  rough  method  of  testing  he  ap¬ 
peared  to  possess  a  defective  sense  of  red.  Thus  he  matched 
red  and  dark  black  cloth  and  wool  as  identical.  The  results 
he  obtained  both  with  a  flicker  and  an  equality-of-brightness 
photometer  supported  this  same  conclusion. 

Lastly,  the  author  would  like  to  emphasize  the  fact  that  in 
all  these  questions  concerted  action  between  the  physiologist 
and  the  photometrical  expert  is  much  needed.  Physiological 
research  proceeds  so  rapidly  that  it  is  almost  impossible  for  an 
engineer  or  a  physicist  alone  to  obtain  really  permanently  cor¬ 
rect  conclusions  in  a  problem  in  which  physiology  is  deeply  in¬ 
volved. 

A  very  good  illustration  is  provided  by  the  theory  of  the 
“rods  and  cones”  which  has  been  briefly  sketched  in  this  article 
and  has  been  utilized,  apparently  with  very  successful  results, 
by  certain  photometricians  in  Germany  to  explain  the  peculiar 
phenomenon  of  color-vision  and  heterochromatic  photometry. 
The  writer  has  endeavored  to  suggest,  in  this  article,  that  the 
same  theory,  with  a  slight  addition,  might  serve  to  bring  the 
behavior  of  the  flicker  and  the  ordinary  equality-of-bright¬ 
ness  photometer  into  line  and  explain  why  these  two  instru¬ 
ments  should  differ  in  certain  respects.  But  it  is  possible  that 
any  theory  of  the  retina  which  really  adequately  accounts 
for  the  peculiarities  of  color-vision  which  are  in  evidence  in 
heterochromatic  photometry  would  also,  when  properly  under¬ 
stood,  prove  to  be  in  accordance  with  the  observed  facts  in  con¬ 
nection  with  flicker.  What  the  writer's  experiments  seem  to 
have  chiefly  done,  therefore,  is  to  bring  the  facts  of  both 
classes  into  line,  and  the  underlying  theory  of  vision  must  be 
supplied  mainly  by  the  physiologist. 

Now,  although  a  very  large  number  of  facts  have  been  col¬ 
lected  relating  to  the  structure  of  the  retina,  some  of  which 
seemed  to  support,  in  an  almost  marvelous  manner,  the  theory 
of  the  rods  and  cones,  it  would  probably  be  going  too  far  to 
describe  this  as  definitely  accepted  or  even  as  “having  stood  the 
test  of  many  years.”  On  the  contrary,  there  seems  to  be  a  view 
held  by  some  of  the  physiologists  of  the  present  day  that  the 
theory  of  the  rods  and  cones  must  be  subject  to  considerable 
modification  or  even  rejected,  and  this  is  true  even  in  Ger¬ 
many,  where  the  theory  seems  to  have  mainly  originated.  For 
example.  Dr.  Eldridge  Green  has  recently  declared  that  there 
is  no  adequate  ground  for  the  supposition  that  the  rods  play 
any  direct  part  in  vision  and  he  seems  to  assign  to  these  organs 
merely  the  function  of  evolving  and  distributing  the  “visual 
purple”  on  which  vision  depends.  This  substance  has  long 
been  regarded  as  playing  an  important  part  in  vision,  but  the 
great  obstacle  to  theories  based  on  its  action  has  been  hitherto 
that  visual  purple  appears  not  to  exist  at  all  in  the  central 
part  of  the  retina,  where  vision  is  most  acute.  Dr.  Edridge 
Green,  however,  has  recently  found  that,  although  this  sub¬ 
stance  does  not  exist  in  the  cones  themselves,  it  does  exist  in 
the  space  between  them,  and  may,  therefore,  exert  a  stimulating 
effect.  According  to  this  view  it  is  the  stimulation  of  the  cones 
that  is  the  prime  cause  of  vision. 
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Another  interesting  series  of  researches  which  tell  against 
the  theory  of  the  rods  and  cones,  in  its  bald  form  as  stated 
above,  are  those  of  Prof.  G.  Burch,  of  Oxford  University,  who 
has  found  that,  although  under  ordinary  conditions,  the  retina 
cannot  analyze  color  at  very  weak  illuminations,  yet,  after  being 
left  exposed  to  darkness  for  a  sufficient  period,  this  power  is 
developed.  He  suggests,  in  fact,  that  the  loss  of  color  percep¬ 
tion  is  merely  the  temporary  result  of  “glare.”  Naturally 
this  would  seem  to  demand  a  revision  of  a  theory  which  sug¬ 
gests  that  the  rods  are  the  predominant  organs  at  very  weak 
illuminations  and  yet  cannot  analyze  color. 

The  writer  must  express  regret  if  he  has  dwelt  unduly 
long  on  the  purely  physiological  aspects  of  this  matter.  Yet 
it  will  readily  be  appreciated  that  the  understanding  of  the 
functions  of  the  retina  of  the  human  eye  is  a  matter  which 
must  enter  into  all  problems  of  illumination.  An  interesting 
example  of  this  connection  between  the  physiological  and  the 
practical  is  furnished  by  the  discussion  on  “Glare,  Its  Causes 
and  Effects,”  which  was  recently  initiated  by  the  Illuminating 
Engineering  Society  in  London.  In  analyzing  the  effects  of  too 
great  intrinsic  brilliancy  and  studying  the  conditions  of  illumi¬ 
nation  responsible  for  an  impression  of  glare  one  cannot  avoid 
also  entering  into  the  question  of  the  physiological  action  of  the 
retina. 


HETEROCHROMATIC  PHOTOMETRY. 

An  Investigation  of  the  Subject  Based  upon  Flicker 
Photometric  Determinations. 

By  David  Edgar  Rice. 

T  is  generally  agreed  among  those  interested  in  the  subject 
that  the  problem  of  heterochromatic  photometry  affords 
certain  practical  difficulties  for  which  up  to  the  present 
time  no  satisfactory  solution  has  been  reached.  The  source  of 
these  difficulties,  as  is  well  known,  is  largely  psychological  and 
lies  in  the  fact  that  in  undertaking  to  judge  the  relative  bright¬ 
ness  of  two  sources  of  light  of  different  colors  by  direct  meth¬ 
ods  of  comparison  one  is  compelled,  whether  consciously  or  un¬ 
consciously,  to  make  use  of  a  double  standard  of  judgment 
This  fact  has  been  recognized  and  clearly  pointed  out  by  Dr. 
Sidney  H.  Langfeld  in  a  recent  study  carried  on  in  the  Uni¬ 
versity  of  Berlin,  in  which  he  endeavored  to  determine  the 
relative  brightnesses  of  colored  papers.  Dr.  Langfeld  says: 
“I  found  that  either  I  could  compare  the  colors  as  I  attended 
to  the  light  which  seemed  to  come  from  them,  wherein  I  ab¬ 
stracted  from  the  color-tone,  which  remained  in  the  back¬ 
ground  of  my  consciousness,  or  I  could  direct  my  attention 
to  the  color  as  such.  In  each  case  I  got  a  sensation  of  bright¬ 
ness,  but  each  time  different”  And  as  he  used  these  different 
standards  of  comparison,  or  sometimes  a  combination  of  them, 
he  obtained  certain  values  which  were  three  or  four  times  as 
high  as  other  determinations  for  the  same  color. 

It  is  a  well-known  fact  that  the  colors  in  the  lower  part  of 
the  spectrum,  the  reds  and  yellows,  produce  an  impression  of 
greater  warmth  or  “liveliness”  than  the  hues  of  shorter  wave¬ 
length,  and  this  impression  one  is  disposed  to  interpret  in 
terms  of  brightness. 

Now  it  would  seem  from  these  considerations  that  in  com¬ 
paring  luminous  fields  of  different  colors  with  respect  to  their 
brightness  value  alone,  one  must  in  some  way  eliminate  the 
factor  of  color  from  his  judgment  and  at  the  same  time  pre¬ 
serve  the  full  effect  of  the  brightness  element.  An  attempt  to 
do  this  has  been  made  by  the  writer  of  this  article  in  a  series 
of  experiments  which  he  is  carrying  on  at  the  present  time  in 
the  psychological  department  of  Columbia  University. 

The  results  of  certain  preliminary  observations  are  given 
herewith  for  the  reason  that  the  method  employed  seems  to  the 
writer  to  afford  a  satisfactory  and  accurate  means  of  comparing 
the  brightness  value  of  different  colors.  If  others  cannot  con¬ 
cur  in  this  belief,  it  is  at  least  hoped  that  this  article  will  elicit 
discussion  which  may  prove  helpful  in  further  studies  along 
the  same  line. 


The  method  which  has  been  employed  in  these  experiments  is 
based  on  the  assumption  that  the  sensation  of  flicker  results 
from  the  rapid  alternate  presentation  to  the  eye  of  two  fields 
which  differ  in  brightness,  and  that  this  sensation  will  be  the 
same  whether  the  two  fields  pi  .’sent  the  same  or  different 
colors.  Notwithstanding  any  o  priori  objections  which  may  be 
raised  against  this  assumption,  its  validity  seems  to  be  sup¬ 
ported  by  certain  parts  of  this  study,  as  will  be  pointed  out 
later  on. 

The  apparatus  used  is  an  adaptation  of  the  flicker  photometer 
as  originally  designed  by  Prof.  Ogden  Rood  and  improved  by 
the  late  Professor  Tufts,  of  Columbia  University.  As  this 


Pig.  i_pian  of  Rood-Tufts  Flicker  Photometer. 


particular  form  of  flicker  photometer  is  not  in  commercial 
use,  and  as  it  differs  in  essential  details  from  other  forms  in 
general  use,  a  brief  description  of  the  apparatus  is  given  here¬ 
with. 

The  essential  parts  of  the  photometer  are  contained  in  a  cubi¬ 
cal  box,  approximately  8  in.  on  a  side,  mounted  on  an  ordi¬ 
nary  photometrical  bench,  which  is  conveniently  graduated. 
Light  from  the  two  lamps  to  be  compared  enters  the  box  on 
either  side  through  apertures  2  in.  in  diameter,  and  falls  upon 
two  vertical  planes  which  are  inclined  to  each  other  at  a  fixed 
angle  of  90  deg.  These  two  planes  are  permanently  fastened  to¬ 
gether  in  the  form  of  a  wedge,  with  the  edge  directed  to  the 
front  of  the  photometer. 

On  the  two  planes  of  the  wedge  slots  are  arranged  for  hold¬ 
ing  sheets  of  paper,  either  pure  white  or  colored.  By  allow¬ 
ing  the  edge  of  the  paper  of  one  side  to  project  a  little  beyond 
the  exact  edge  of  the  wedge,  the  edge  of  the  paper  on  the 
other  side  will  be  concealed,  thus  forming  a  very  keen  line  of 
division  between  the  two  planes. 

If  the  photometer  is  to  be  used  in  the  ordinary  way — that 
is,  to  measure  the  relative  brightness  of  the  two  lights  of  the 


same  color — sheets  of  white  paper  cut  from  the  same  piece  are 
inserted  in  both  sides  of  the  wedge.  When,  however,  it  is  de¬ 
sired  to  measure  the  relative  brightness  of  different  colors,  as 
in  this  particular  series  of  experiments,  the  chosen  colors  may 
be  inserted  successively  on  one  side  and  compared  with  the 
white  on  the  other  side,  or  one  color  may  be  placed  on  one 
side  and  another  color  on  the  other  side,  and  thus  the  two 
colors  may  be  compared  directly. 

The  wedge  is  viewed  from  the  front  through  a  brass  tube 
about  9  in.  in  length  and  0.75  in.  in  diameter.  The  axis  of  this 
tube  lies  along  the  line  which  bisects  the  angle  formed  by  the 
two  planes  of  the  wedge.  At  the  outer  or  eye  end  of  the  tube 
and  at  certain  points  along  its  length  are  inserted  diaphragms 
by  means  of  which  the  opening  is  stopped  down  to  al^ut  0.25 
in.  in  diameter,  thus  preventing  reflection  from  the  inner  sur¬ 
face  of  the  tube. 

Into  the  inner  end  of  this  tube,  which  is  about  3  ia  away 
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from  the  edge  of  the  wedge,  is  inserted  a  small  lo-deg.  prism 
l)y  means  of  which  the  rays  of  light  coming  from  the  wedge 
are  refracted  on  their  way  to  the  eye.  The  inner  end  of  the 
tube  which  carries  the  prism  is  capable  of  rotation,  and  in  con¬ 
sequence  of  this  rotation  the  two  planes  of  the  wedge  occupy 
the  field  of  vision  alternately  in  varying  proportions  from 
totality  to  zero.  The  line  of  division  between  the  two  planes 
is  seen  to  move  across  the  field  from  right  to  left  and  vice 
versa.  The  rotation  of  the  prism  is  accomplished  by  means 
of  an  electric  motor,. the  speed  of  which  may  be  varied  within 
desired  limits. 

A  hood  protects  the  eye  of  the  observer  from  extraneous 
light,  and  this  hood  is  capable  of  being  moved  from  side  to 
side  so  that  either  eye  may  be  used. 

The  sources  of  light  used  in  this  series  of  experiments  were 
two  carbon-filament  incandescent  lamps  of  nominally  i6  cp 
placed  on  the  same  circuit,  their  voltages  being  capable  of  inde¬ 
pendent  variation.  No  effort  was  made  to  avoid  momentary 
fluctuations  in  voltage  of  the  circuit  during  the  observations, 
as  both  lamps  were  equally  affected  by  them  and  fixed  values  of 
illumination  were  not  required. 

The  method  of  procedure  was  as  follows :  White  papers 
were  first  inserted  in  both  planes  of  the  wedge,  and  the  lamp  to 
the  right,  which  was  to  remain  fixed,  was  placed  at  a  determined 
distance  from  the  center  of  the  wedge,  say,  150  cm.  The 
variable-position  lamp  was  then  placed  at  the  same  distance 
and  the  prism  was  set  in  rotation,  the  proper  speed  being  de¬ 
termined  by  observation.  By  moving  the  variable-position 
lamp  first  far  enough  away  to  produce  a  distinct  flicker  and  then 
moving  it  up  closer  until  a  flicker  was  again  produced,  a  point 
could  finally  be  gotten  midway  between  the  extremes  at  which 
the  flicker  was  reduced  to  the  minimum  or  disappeared  com¬ 
pletely.  A  graduated  rod  running  from  the  variable-position 
lamp  under  and  past  the  center  of  the  wedge  carried  a  strip  of 
white  paper.  In  this  paper  a  punch  mark  was  made  when  the 
proper  setting  was  obtained,  and  this  procedure  was  repeated 
nine  times.  The  mean  of  the  10  readings  was  taken  as  the  dis¬ 
tance  for  the  variable-position  lamp.  If  this  did  not  coincide 
with  the  distance  of  the  other  lamp,  the  voltage  of  either  lamp 
was  changed  and  the  process  repeated  until  the  correct  distance 
was  ascertained.  The  same  procedure  was  repeated  with  the 
lamps  at  100  cm  and  at  75  cm  until  it  was  absolutely  certain  that 
the  voltages  of  the  two  lamps  were  such  that  they  produced  the 
same  intensities  of  illumination  at  the  same  distance. 

Having  secured  in  this  way  a  satisfactory  balance  of  the 
lamps,  a  sheet  of  red  paper  was  substituted  for  the  sheet  of 
white  on  the  left  side  of  the  wedge,  the  lamp  to  the  right  was 
again  set  at  150  cm,  and  the  variable-position  lamp  was  moved 
backward  and  forward  until  a  point  of  rhinimum,  or  no  flicker, 
was  reached.  .\s  before,  the  mean  of  10  observations  was 
taken.  This  was  again  repeated  for  the  distances  of  too  cm 
and  75  cm. 

In  this  way  each  of  the  following  colors,  chosen  from  the 
Hering  standard  series — red,  orange,  yellow,  green,  blue  and 
violet — was  compared  with  white,  and  its  brightness  value  de¬ 
termined  in  terms  of  white. 

After  each  of  the  colors  had  been  balanced  against  white,  the 
separate  colors  were  balanced  against  each  other.  Red  was 
first  substituted  for  the  white  on  the  right  side  of  the  wedge 
and  the  other  colors  placed  successively  in  the  left  side.  For 
each  color  placed  on  the  right  side  the  lamp  was  set  at  the  dis¬ 
tance  determined  for  that  color  when  balanced  against  white; 
thus  the  red  was  set  at  its  distance  of  88.6  cm.  The  distances 
for  the  other  colors  should  then  approximate  their  distances 
when  set  against  white.  Table  IV  indicates  how  close  these 
distances  ran.  It  will  be  observed  that  green  when  balanced 
against  red  shows  no  higher  percentage  of  average  deviation 
in  the  readings  than  when  it  was  balanced  against  its  own 
color.  In  each  case  the  average  deviation,  which  measures  the 
variability  of  the  series  of  observations,  is  0.7  per  cent.  This 
means  that  with  this  form  of  the  flicker  method  the  comple¬ 
mentary  colors,  red  and  green,  can  be  compared  with  each 


other  with  just  as  little  variability  in  the  observations  as  when 
green  is  balanced  against  green. 

The  appended  tables  show  the  results  in  concise  form.  Table 
I  gives  the  determinations  for  the  different  colors  made  by 
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several  different  observers.  Observer  R.,  the  writer,  has  had 
considerable  experience  in  the  use  of  the  photometer,  as  has 
also  observer  A.,  Mr.  Ashe,  who  has  been  associated  in  the 
work.  The  other  three  observers  had  no  experience  whatever 


TABLE  II, — COMPARISON  OF  COLORS. 
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Average 
devia¬ 
tion  in 

Distance 

Average 
devia¬ 
tion  in 

Distance 

Average 
devia¬ 
tion  in 

in  ctn. 

per  cent. 

in  cm. 

per  cent. 

in  cm. 
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White  . . 
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75 

Red  . . . 

...  88.6 

•56 
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•43 

43-7 

.68 

Orange  . 

...  1  14.2 

•44 
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.65 

56.7 

.66 

Yellow  . 
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•38 
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•34 
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•s5 
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Blue  ... 

. . .  60.2 

.41 

40. 

•31 

29.9 

.42 

V’iolet  . . 

•  ••  S3- 

•47 

35-1 

•72 

26.1 

•  48 

in  this  sort  of  work  prior  to  these  observations.  T.  and  Al. 
are  partially  color  blind. 

Table  II  gives  determinations  made  by  the  writer,  with  con¬ 
ditions  more  carefully  .  guarded  than  in  the  observations 


TABLE  III. — COMPARATIVE  BRIGHTNESS  VALUES  OF  CERTAIN  COLORS 
AS  DETERMINED  AT  DIFFERENT  DISTANCES,  IN  TERMS 
OF  WHITE.  AS  100. 


Distance.  150  Cm.  too  Cm. 

White  . 100  100 

Red  .  34.8  34.2 

Orange  -  59.7  57.4 

Yellow  .  —  93.8  93.5 

Green  . 3.t.8  34.4 

Blue  .  1 6. 1  16.0 

Violet  .  12.5  12.3 


75  Cm. 

Average. 

Average 
_  deviation 
in  per  cent. 

100 

100 

33-9 

34-3 

’.8 

57-2 

58.1 

1.8 

93-4 

93-6 

.1 

34.4 

34-5 

.4 

1 5-9 

16.0 

•4 

12. 1 

12.3 

l.i 

recorded  in  Table  I.  In  general,  the  values  in  Table  I  run 
somewhat  below  those  in  Table  II  for  the  reason  that  sufficient 
care  was  not  taken  to  have  the  lamps  properly  balanced  as  to 
distance  and  voltage  before  beginning  the  observations.  Table 


TABLE  IV. — COMPARISON  OF  COLORS. 
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Violet  . 

52.4 

.48 

12.2 

I  is  useful  only  in  showing  that  it  is  comparatively  easy  even 
for  inexperienced  observers,  and  even  though  the  vision  may 
be  defective,  to  secure  fairly  concordant  values. 

Table  II  shows  the  distances  of  the  different  colors  when 
compared  with  white  at  the  distance  given  at  the  top  of  the 
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Observations  are  all  made  in  the  region  of  minimum  flicker, 
and  the  entire  set  of  10  observations  on  one  color  can  be  made 
within  the  period  of  a  minute.  Moreover,  the  speed  of  rota¬ 
tion  is  such  that  a  perfect  fusion  of  the  two  fields  is  obtained 
and  the  eye  is  not  confused  by  any  effect  of  contrast. 

It  may  be  said,  further,  that  the  apparatus  as  thus  used  is 
practically  automatic  in  the  matter  of  detecting  errors  in  ad¬ 
justment  or  operation.  Almost  any  irregularities  that  can  occur 
tend  to  make  impossible  the  elimination  of  flicker,  and  as  this 
elimination  is  the  basis  of  the  judgment,  one  may  feel  prac¬ 
tically  certain  that  all  extraneous  errors  are  avoided  before 
making  his  readings. 

It  is  the  purpose  of  the  writer  to  continue  these  experiments 
with  the  substitution  of  colored  electric  bulbs  for  the  colored 
papers,  and  to  follow  this  experiment  by  a  series  of  experiments 
in  which  the  pure  spectral  colors  will  be  used. 
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column,  followed  by  the  average  deviation  in  per  cent  of  the 
total  distance. 

Table  III  shows  the  comparative  brightness  values  of  the 
different  colors  as  determined  at  different  distances,  on  the 
basis  of  a  value  of  100  assigned  to  the  white.  The  values  of 
the  colors  are,  of  course,  proportional  to  the  squares  of  the 
distances  of  the  lamps  which  illuminate  them. 

The  intensities  of  illumination  used  in  this  series  of  observa¬ 
tions  ranged  from  approximately  26  meter-candles  to  6.5  meter- 
candles.  This  range  could  easily  be  extended.  The  fact  that 
the  values  obtained  from  the  lowest  and  the  highest  intensities 
run  so  close  together  indicates  that  at  least  within  these  limits 
the  observations  are  little  influenced  by  the  so-called  Purkinje’s 
phenomenon. 

Neither,  as  might  be  supposed,  does  the  flickering  of  the 
field  produce  any  noticeable  degree  of  fatigue  of  the  eye. 


LIGHTING  ON  PICO  STREET,  LOS  ANGELES. 

Referring  to  the  proposed  special  illumination  of  Pico  Street, 
Los  Angeles,  to  which  previous  mention  was  made  in  these 
columns,  Mr.  Hamlin,  city  engineer  of  Los  Angeles,  estimates 
that  it  will  cost  $35,000  to  install  the  proposed  system  and  sup¬ 
ply  it  with  electricity  for  one  year.  The  street  is  to  be  lighted, 
according  to  the  present  proposal,  between  Main  Street  and 
Vermont  Avenue.  About  188  ornamental  posts  will  be  required. 
The  city  engineer’s  estimates  are  as  follows :  Cost  of  188  posts, 
$20,680;  adjuster  coils,  $2,820;  lamps  and  electrical  energy  for 
one  year,  $10,966;  engineering  and  incidentals,  $534;  total, 
$35,000. 


NEW  BUSINESS  DEPARTMENT  AT  CINCINNATI. 

The  new  business  department  of  the  Union  Gas  &  Electric 
Company,  of  Cincinnati,  has  again  been  revived,  and  Mr.  H. 
W.  Chase,  formerly  manager  of  the  new  business  department 
of  the  Dayton  Lighting  Company,  has  been  placed  in  charge 
of  the  development.  About  four  years  ago  the  Union  Gas  & 
Electric  Company  started  an  unusually  large  and  aggressive 
new  business  department,  employing  a  large  number  of  men 
from  various  parts  of  the  United  States  who  had  been  in 
training  with  the  Doherty  companies.  This  large  department 
was  later  suddenly  discontinued,  and  its  revival  under  Mr. 
Chase  indicates  a  radical  change  in  policy. 

CONSUMERS  AND  COST  OF  REFLECTORS. 

It  is  a  matter  of  surprise  to  central-station  managers  who 
install  tungsten  lamps  in  small  towns  that  there  frequently  is 
such  a  disinclination  on  the  part  of  the  customer  to  put  the 
money  into  the  necessary  reflectors  to  give  him  the  best  effect 
from  his  lamps  and  the  most  illumination  for  his  money.  It 
is  frequently  hard  for  the  consumer  to  realize  that  the  money 
he  spends  in  reflectors  is  paid  back  many  times  over  in  the 
course  of  two  or  three  years  by  increased  results  or  less  oper¬ 
ating  expense.  As  a  general  principle,  it  can  be  laid  down 
that  wherever  lamps  are  burned  several  hours  per  day  the  cost 
of  reflectors  is  but  a  small  percentage  of  the  total  bill  for 
electrical  energy.  The  amount  that  such  reflectors  can  save, 
or  the  increased  amount  of  illumination  which  they  give,  will 
pay  for  the  cost  of  the  reflectors  in  a  short  time.  In  addition 
to  this  there  is  the  shading  effect  of  the  reflectors  of  proper 
design  which  are  now  commonly  used  over  tungsten  lamps. 
This  makes  the  installation  much  more  comfortable  for  the 
eyes  of  those  working  under  it. 


TORONTO  OFF-PEAK  LOAD  CAMPAIGN. 

The  Toronto,  Ont.,  Electric  Light  Company  is  conducting  a 
toaster  campaign,  it  being  the  ambition  of  Mr.  Eugene  Creed, 
the  assistant  sales  manager,  to  place  at  least  1000  toasters  be¬ 
fore  April  I.  The  toasters  are  sent  to  the  homes  of  the  con¬ 
sumers  by  a  private  delivery  company.  A  letter  follows  ex¬ 
plaining  the  proposition.  In  a  day  or  two  a  demonstrator,  a 
well-dressed,  well-bred  woman,  endeavors  to  get  the  order. 
The  success  of  the  scheme  has  already  been  demonstrated,  and 
a  flatiron  campaign  will  be  conducted  along  the  same  lines. 
The  company  is  conducting  a  very  energetic  sign  campaign. 
A  flat  rate  of  10  cents  per  2-cp  lamp  per  month,  burning  off- 
peak  not  later  than  ii  p.  m.  six  nights  a  week,  is  offered. 
Signs  that  were  spasmodically  illuminated  burn  nightly  since 
the  rate  was  put  into  effect.  The  company  had  a  very  suc¬ 
cessful  year,  over  2000  new  services  having  been  connected  to 
the  lines.  During  the  month  of  December  over  175  toasters 
were  sold  in  the  display  rooms. 


SPECIAL  STREET  ILLUMINATION  FOR  WEST 
MADISON  STREET,  CHICAGO. 


Madison  Street  is  probably  the  most  important  artery  of  busi¬ 
ness  traffic  on  the  West  Side  in  Chicago.  The  merchants  on 
that  street  have  started  a  movement  to  interest  West  Siders 
in  patronizing  “home  industries.”  As  an  important  part  of 
the  plan  of  making  the  street  attractive,  a  special  system  of 
street  illumination  will  be  put  into  service,  to  be  furnished  and 
maintained  by  the  Commonwealth  Edison  Company.  Already 
contracts  have  been  signed  for  loi  special  street-lighting  lamp 
posts  to  be  erected  at  the  curb  line,  each  supporting  four  60- 
watt  tungsten  lamps  in  frosted  globes.  The  work  of  securing 
signatures  for  additional  patrons  of  this  service  is  actively 
under  way,  and  it  is  hoped  that  400  of  these  lamp  posts  be¬ 
tween  the  Chicago  River  on  the  east  and  the  city  limits  on  the 
west  will  be  placed  in  service  eventually.  This  will  be  the 
most  extensive  of  the  numerous  neighborhood  street-illumina¬ 
tion  systems  in  existence  in  Chicago.  The  posts  are  of  iron 
and  of  ornamental  design  and  with  the  cluster  of  four  white 
globes  at  the  top  present  a  pleasing  appearance  in  the  daytime 
as  well  as  at  night.  Experience  on  other  streets  shows  that 
special  illumination  of  this  character  is  effective  in  drawing 
trade  to  a  particular  locality,  for  the  street  is  made  much  more 
attractive  to  the  increasing  number  of  evening  shoppers,  to 
whom  the  merchants  on  the  outlying  streets  look  for  a  large 
proportion  of  their  business. 


engines  are  of  200,  300  and  400  hp,  and  this  range  of  sizes 
makes  it  possible  to  adjust  the  load  on  the  engines  to  be  car¬ 
ried  at  different  hours  of  the  day,  with  resulting  good  fuel 
economy.  Attention  has  been  called  a  number  of  times  in 
these  columns  to  the  importance  of  keeping  the  load  factors 
on  engines  high  in  order  to  keep  the  fuel  consumption  low. 
Many  small  central  stations  have  fallen  into  the  error  of  get¬ 
ting  engines  of  such  large  size  that  they  are  underloaded  most 
of  the  time,  with  a  resulting  poor  fuel  economy.  The  results 
would  be  much  better  with  smaller  units,  which  could  be  ad¬ 
justed  to  the  load.  Furthermore,  the  reliability  of  a  station 
with  a  number  of  units  is  sure  to  be  better,  other  things  being 
equal,  than  the  station  which  has  “all  of  its  eggs  in  one  basket” 
in  the  shape  of  a  big  unit,  which,  if  disabled,  will  cripple  the 
entire  service. 


IMPROVED  INTERIOR  WIRING  IN  ROCKY 
MOUNTAIN  REGION. 


The  City  Council  of  the  city  of  Pueblo,  Col.,  has  just  passed 
a  resolution  instructing  that  the  city  electrician  shall  require  a 
certificate  of  approval  from  the  Rocky  Mountain  Fire  Under¬ 
writers’  Association  before  approving  interior  wiring. 

Pueblo  is  one  of  the  cities  in  the  Rocky  Mountain  field  where 
the  advance  in  the  wiring  construction  has  been  most  rapid  in 
the  past  year.  The  later  instpllations  are  almost  without  ex¬ 
ception  complete  conduit  work,  and  the  city  is  contemplating 
the  passage  of  an  ordinance  similar  to  that  of  Denver,  requir¬ 
ing  all  wiring  in  buildings  other  than  dwellings  throughout  the 
city  to  be  installed  in  conduit  These  results  have  been  largely 
brought  about  by  the  efforts  of  the  Rocky  Mountain  Fire 
Underwriters’  Association,  with  property  owners  following  the 
re-rating  of  Pueblo  under  the  analytic  schedule  some  three 
years  ago. 

An  ordinance  recently  passed  by  Colorado  Springs  requiring 
conduit  for  all  buildings  of  every  class  in  the  fire  districts,  and 
for  all  buildings  except  dwellings  elsewhere  throughout  the 
city,  is  said  to  be  receiving  universal  support.  The  fact  that 
this  class  of  wiring  is  of  so  permanent  a  nature  and  that  it  in¬ 
volves  no  increase  in  rates  by  the  Underwriters,  who  are  at 
present  re-rating  Colorado  Springs,  whereas  defective  lighting 
equipments  are  being  generally  charged  for,  is  one  of  the  fac¬ 
tors  in  the  immediate  success  of  the  ordinance. 


THE  ELECTRIC  MOTOR  FOR  STORE  BRIGHT  WORK. 


The  accompanying  illustration  of  a  double-column  advertise¬ 
ment  of  the  Chicago  Commonwealth  Edison  Company  is  re¬ 
produced  partly  on  account  of  the  novelty  of  the  motor  appli- 


VOLTAGE  REGULATION  IN  SMALL  PLANTS 


We  have  occasionally  remarked  on  the  very  poor  voltage 
regulation  which  commonly  exists  among  isolated  plants. 
Probably  a  thorough  investigation  among  small  central-station 
companies  would  reveal  a  condition  almost  as  deplorable. 
Lamp  salesmen  who  have  made  it  a  point  to  investigate  regu¬ 
larly  the  voltage  regulation  of  a  large  number  of  small  plants 
which  they  visit  tell  some  surprising  stories  as  to  the  lack  of 
regulation.  Frequently  it  has  been  found  that  plants  giving 
service  nominally  at  llO  volts  are  frequently  found  to  be 
actually  delivering  all  the  way  from  90  to  130  volts.  It  takes 
careful,  painstaking  work  to  determine  the  actual  voltage  con¬ 
dition  in  a  small  central-station  distributing  system.  One  must 
go  over  the  system  and  make  voltage  tests  at  various  points 
time  after  time  at  certain  hours  of  the  day,  the  station  voltage 
being  always  kept  at  a  known  point  during  such  tests.  If  small 
companies  will  make  such  tests  carefully  for  several  weeks 
they  will  get  some  information  that  will  be  surprising.  A 
recording  voltmeter  of  an  inexpensive  type  is  not  a  bad  invest¬ 
ment  for  a  small  company.  While  such  an  instrument  may 
not  be  accurate  within  a  few  per  cent,  it  gives  at  least  the 
variations  in  voltage  from  hour  to  hour,  and  that  is  the  point 
in  which  the  manager  is  most  interested.  It  also  serves  as  a 
check  on  the  switchboard  attendant  or  engineer,  and  may  be 
installed  at  various  points  on  the  system  and  left  for  a  week 
at  a  time  to  determine  the  actual  voltage  condition.  It  will 
save  an  immense  amount  of  labor  in  testing. 


Let  Electricity  Burnish  Your 
Brass  Signs 

Tti«  flow,  laboriou*,  hutd-and-raf  method  of  poIUhioc 
bfMt  ti(ns  and  imilingt  U  falling  into  disnae — ior  eleo> 
tridty  now  does  the  work  better  and  in  a  fonrth  the 
time.  Erery  bank,  office  buUoing,  store  or  other  place 
ol  buineu  sbontd 

Use  an  Electrical  Burnisher 

Dealert  in  poliibed  metal  will  find  this  portable  derioe  an 
economical  addition  to  the  store  equipment.  It  can  be 
quickly  connected  by  a  long  flexible  cord  and  plug  to  any 
electric  light  socket.  The  cost  for  current  it  consider¬ 
ably  less  than  the  cost  by  the  old  hand  rubbing  method. 

Commonwealth  Edison  Company 

Telephone  Randt^h  1280  139  Adams  Street 


Reproduction  of  Newspaper  Advertisement. 


cation  to  which  it  refers  and  partly  because  of  the  excellence 
of  its  advertising  design.  It  would  appear  to  be  a  simple  matter 
to  extend  the  use  of  the  eqiupment  shown  to  the  care  of  all 
bright  work  in  a  large  store,  banking  office,  etc. 


FUEL'CONSUMPTION  WITH  HIGH-SPEED  ENGINES, 


A  number  of  paragraphs  have  appeared  in  these  columns 
during  the  past  year  giving  figures  on  the  coal  consumption 
in  small  central  stations  using  high-speed  automatic  cut-off  Some  time  ago  an  article  appeared  in  these  columns  on  the 
engines.  These  figures  indicated  that  a  coal  consumption  of  billing  methods  of  the  Des  Moines  (la.)  Electric  Company, 
from  10  to  15  lb.  per  kw-hour  is  within  the  range  of  common  This  company  has  adopted  the  plan  of  reading  meters  every 
practice.  In  this  connection  figures  given  by  Mr.  J.  E.  Pyle  working  day  of  the  month,  and  one  man  reads  all  of  the  4000 
in  our  issue  of  Feb.  3  from  the  Edison  Electric  Illuminating:  meters  on  the  lines  of  this  company.  His  work  is  divided  up 
Company,  of  West  Chester,  Pa.,  showed  the  rather  remarkable  so  that  he  has  a  meter-reader’s  route  book  assigned  him  for 
figure  of  6.55  lb.  per  kw-hour.  Even  taking  into  account  the  each  day  of  the  month.  At  the  close  of  every  day  he  turns  in 
possibilities  of  error  in  measurement  of  coal  or  kilowatt-hour  his  meter  book,  and  the  following  day  the  accounting  depart- 
output,  these  figures  are  remarkable.  They  are  evidently,  from  ment  makes  out  and  mails  the  corresponding  bills. 

Mr.  Pyle’s  description  of  the  plant,  obtained  by  keeping  the  Each  bill  is  stamped  with  the  date  at  which  the  discount  ex- 
engines  in  operation  at  as  nearly  full  load  as  possible.  The  pires,  a  discount  of  5  per  cent  being  given  if  the  bill  is  paid 
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within  15  days  from  its  date.  This  plan  keeps  one  man  at  work 
steadily  on  reading  meters  and  he  becomes  an  expert  at  it  It 
also  works  the  office  and  accounting  force  steadily  on  billing 
consmners  and  receiving  their  money.  This  is  quite  a  contrast 
to  the  method  in  vogue  in  many  companies,  which  bunch  all  of 
the  meter-reading  and  billing  work  around  the  first  of  the 
month,  leaving  work  very  slack  at  other  times. 

As  noted  in  the  previous  article,  this  plan  has  very  greatly 
reduced  the  number  of  complaints  caused  by  the  mistakes  of 
meter  readers  and  mistakes  in  the  accounting  department 
When  it  is  recessary  to  call  in  a  number  of  men  on  meter 
readings  each  month  who  are  regularly  at  work  on  other 
things,  mistakes  are  more  likely  to  occur  than  when  one  ex¬ 
pert  meter  reader  is  attending  to  this  work  all  the  time.  The 
accounting  department  working  under  extra  pressure  is  also 
likely  to  make  more  mistakes. 

The  meter-reader’s  book  is  loose-leaf  and  has  enough  space 
on  it  to  last  two  years.  The  readings  on  the  meter-reader’s 
book  are  transferred  to  a  meter-record  book,  which  is  kept  in 
the  office.  This  record  book  has  a  space  about  3  in.  x  5  in. 
for  each  month,  and  as  there  are  12  of  these  spaces  on  each 
side  of  the  leaf.  Elach  of  these  spaces  contains  data  about  the 
meter  and  its  location,  the  present  reading,  the  last  reading, 
the  amount  consumed  and  connected  load.  From  the  meter 
records  the  bills  are  made  up  and  the  account  posted  in  the 
consumer’s  ledger.  The  accounts  in  the  consumer’s  ledger  are 
kept  in  the  same  order  as  the  meter  routes  and  meter-record 
book  at  the  beginning  of  each  year,  and  new  consumers  coming 
in  during  the  year  are  kept  separately  at  the  end. 

For  receipting  the  consumer’s  bills  when  they  are  paid  at  the 
office  a  special  National  cash  register  is  used,  which  performs  a 
number  of  operations.  This  machine  cuts  off  the  stub  and 
stamps  on  the  bill  and  on  the  stub  the  amount  paid,  the  opera¬ 
tor’s  number  and  the  consecutive  number.  An  adding-machine 
attachment  totals  the  collection  for  each  day.  The  cost  of  this 
machine  was  about  $225. 


HANDLING  AND  CLEANING  TUNGSTEN  LAMPS. 

Tungsten  lamps  and  their  peculiarities  are  so  well  understood 
now  by  the  general  public  in  many-  towns  that  there  is  no  need 
of  any  special  precautions  as  to  their  handling  and  cleaning 
on  the  part  of  the  central-station  company  which  sells  or 
encourages  them.  However,  some  companies  have  found  it 
advisable  to  establish  a  system  of  cleaning  regularly  some  of 
the  principal  installations  in  the  town  where  there  is  consider¬ 
able  competition  with  natural  gas  and  other  cheap  illuminants. 
We  understand  also  that  in  some  cities  some  concerns  inde¬ 
pendently  of  the  central-station  organization  have  gone  into 
the  business  of  maintaining  consumers’  installations,  furnishing 
lamp  renewals  and  the  cleaning  of  lamps  and  reflectors.  A 
good  tungsten  lamp  installation,  well  designed  when  new,  is 
tolerably  sure  to  give  the  consumer  good  satisfaction.  In 
fact,  he  is  very  much  pleased  with  it,  as  a  rule.  This  is  the 
secret  of  its  success  in  displacing  gas  and  gasoline  installations. 
However,  there  is  sure  to  be  a  certain  number  of  consumers 
who  do  not  think  it  necessary  to  give  their  lamp  installations  a 
thought  after  they  are  installed.  The  result  is  they  accumu¬ 
late  dirt  until  the  consumers  begin  to  get  dissatisfied.  For 
this  the  central-station  company  is  not  to  blame,  but,  as  a 
matter  of  fact,  the  company  is  always  considered  responsible 
for  the  poor  light.  There  are  probably  but  few,  if  any,  central 
stations  which  make  it  a  regular  practice  of  cleaning  tungsten 
installations  in  stores.  Nevertheless,  there  are  many  central- 
station  managers  in  small  towns  who,  as  a  safety  precaution, 
will  send  a  man  out  to  clean  a  consumer’s  installation  which 
is  notably  dirty,  or,  at  least,  will  take  the  glassware  down  for 
the  consumer  to  clean  when  it  is  noticed  that  it  needs  it  badly. 
This  is  to  keep  the  consumer  satisfied  and  to  have  the  installa¬ 
tion  a  good  advertisement  for  the  c/'mpany’s  service. 

It  is  seldom  that  a  consumer  who  has  not  enterprise  enough 
to  keep  the  lamps  and  reflectors  properly  cleaned  will  have  a 


job  of  cleaning  done  properly  when  he  attempts  it.  When¬ 
ever  tungsten  lamps  are  cleaned  in  the  socket  they  should 
always  be  cleaned  while  burning,  in  order  to  avoid  the  danger 
of  breaking.  However,  there  are  times  when  it  is  advisable 
to  take  down  both  the  lamp  and  the  reflector  and  give  them 
a  thorough  cleaning  with  water.  Of  course,  reflectors  of  the 
mirror  type  as  in  use  for  indirect  lighting  should  not  be  abso¬ 
lutely  submerged  in  water,  but  the  cleaning  of  the  glass  sur¬ 
face  with  a  damp  cloth  is  necessary  in  most  cities,  where  there 
is  an  accumulation  from  smoke  and  soot  which  cannot  be  re¬ 
moved  with  a  dry  cloth.  This  accumulation  of  smoke  will 
depend  very  much  on  the  surface  of  the  glass,  some  kinds 
accumulating  much  more  than  others.  Fire-glazed  glass  usu¬ 
ally  is  much  easier  to  clean  than  plate  or  pressed  glass. 

Now  that  the  fragility  of  the  tungsten  lamp  is  better  under¬ 
stood  than  formerly,  there  is  not  the  danger  in  letting  con¬ 
sumers  clean  their  own  installations  that  there  once  was  when 
the  lamp  was  new  and  when  it  was  being  tried  under  the  gaze 
of  very  critical  eyes. 


IRRIGATION  PUMPING  IN^ COLORADO. 

The  Northern  Colorado  Power  Company,  as  before  noted  in 
these  columns,  is  working  up  an  important  business  in  the  pump¬ 
ing  of  water  for  irrigation  purposes.  In  many  places  there  is 
an  abundant  supply  of  water  within  a  short  distance  of  the  sur¬ 
face  in  the  district  covered  by  the  company.  Much  of  this  dis¬ 
trict  which  is  located  along  the  river  valleys  just  east  of  the  foot¬ 
hills  of  the  Rocky  Mountains  in  the  territory  north  of  Den¬ 
ver,  is  already  irrigated,  by  ditches,  but  there  are  many 
places  which  are  above  ditch  grade  and  cannot  be  irrigated. 
Furthermore,  ditch  water  rights  are  so  costly  that  in  a  num¬ 
ber  of  cases  farmers  owning  such  ditch  rights  have  been  sell¬ 
ing  them  to  others,  and,  having  put  in  electric  pumps,  are  pur¬ 
chasing  power  from  the  Northern  Colorado  Power  Company 
at  lower  prices  than  the  ditch-water  rights  which  they  sold. 
The  extent  to  which  this  irrigation  pumping  may  be  developed 
in  this  district  is  uncertain,  but  unquestionably  this  work  is  only 
in  its  beginning.  The  subsurface  water  which  can  be  obtained 
from  wells  is  somewhat  dependent  on  the  amount  which  seeps 
through  from  irrigation  ditches  in  the  same  territory.  This 
amount  is  very  large  in  any  irrigated  country,  and  there  is  a 
large  amount  of  irrigated  country  in  this  district 
The  character  of  load  offered  by  this  pumping  is  almost  ideal 
from  the  central-station  standpoint.  The  pumping  is  done 
altogether  during  the  summer  months  and  never  comes  on  dur¬ 
ing  the  November  and  December  lighting  peaks.  It  is,  there¬ 
fore,  strictly  a  non-peak  load.  After  a  farmer  has  pumping 
service  on  his  farm  for  irrigation  it  is  practically  certain  that 
he  will  use  motors  for  cutting  alfalfa  and  other  purposes  dur¬ 
ing  the  rest  of  the  year,  so  that  his  transformer  installation  is 
not  altogether  idle  during  the  winter.  Even  this  winter  motor 
load  is  not  on  during  the  peak. 

The  pumps  which  are  principally  used  in  connection  with  this 
work  are  similar  to  those  developed  for  use  in  the  same  kind 
of  work  in  the  river  valleys  of  California.  They  are  vertical- 
shaft  pumps  made  by  the  Byron  Jackson  Machine  Works,  of 
San  Francisco,  the  motor  being  placed  at  the  surface  and  the 
pump  at  the  bottom  of  the  well.  The  motors  range  from  30  hp 
down.  Mr.  C.  H.  Williams,  general  manager  of  the  Northern 
Colorado  Power  Company,  expects  in  another  summer  to  have 
the  summer  output  of  his  plant  equal  the  winter  output  by  vir¬ 
tue  of  this  irrigation  pumping. 

The  company  operates  a  44,000-volt,  three-phase  transmission 
line  to  supply  a  number  of  towns  in  the  rich  agricultural  district 
north  of  Denver.  Substations  are  located  at  each  town,  and 
from  these  substations  2300- volt,  three-phase  lines  are  run  out 
on  a  lower  cross-arm  of  the  transmission  line  to  supply  farm¬ 
ers  who  wish  to  do  irrigation  pumping.  The  company’s  plant 
is  located  at  the  coal  mines  near  Lafayette  and  takes  coal  direct 
from  the  mines.  Although  the  investment  in  transmission  lines 
and  substations  is  heavy,  the  reduction  in  operating  cost  which 


has  been  brought  about  in  the  company’s  territory  by  shutting 
down  the  numerous  small  power  plants  which  formerly  sup¬ 
plied  the  various  towns  can  best  be  judged  from  a  typical  ex¬ 
ample,  namely,  that  at  Fort  Collins.  This  is  a  town  having  a 
population  of  from  10,000  to  15,000.  The  company’s  force  in  this 
town  consists  of  one  local  manager,  one  bookkeeper  and  two  line 
and  trouble  men.  Occasionally  another  man  is  sent  from  the 
general  office  for  special  work. 


run  made  up  of  many  lengths  to  almost  the  same  value  it 
would  have  if  built  in  one  piece.  A  special  tool  is  provided  for 
punching  the  rivet  holes  and  clinching  the  rivets  when  the  bond 
is  in  place.  When  installing,  the  brackets  are  first  fastened  to 
the  wall  or  ceiling,  as  the  case  may  be,  along  the  route  of  the 
run;  then  the  troughs  are  laid  in  place  and  held  by  thumb 
spring  clamps.  The  conduit  is  now  ready  to  receive  the  wires. 
The  wiring  and  connecting  of  outlets  may  be  made  on  the 
floor  before  the  wires  are  inserted  in  the  conduit.  The  wires 
are  next  laid  into  the  trough  and  the  spring  clamps  used  to 
hold  them  in  place  until  they  have  been  properly  placed.  When 
the  covers  are  placed  in  position  and  the  regular  clamps  and 
outlet  fixtures  put  on,  the  job  is  completed. 

By  this  method  the  wire  is  visible  throughout  its  entire 
length,  and  may  be  tested  before  the  thumb  clamps  are  re¬ 
placed  by  the  regular  clips.  Every  part  of  the  circuit  is  acces¬ 
sible  at  all  times,  and  connections  may  be  altered  or  new  outlets 
inserted  with  the  same  ease  as  though  no  conduit  were  used. 


Wiring  and  Illumination 


DENVER  WIRING  INSPECTION 


.\ccording  to  the  Denver  Insurance  Report  for  January  no 
city  in  the  country  is  more  strict  in  the  supervision  of  electrical 
wiring  than  Denver.  Prior  to  1903  Denver  had  practically  no 
rules  or  requirements  of  this  description,  but  in  that  year  an 
ordinance  was  adopted  which  has  been  very  effective.  The 
present  standard  of  equipment  is  high,  and  the  city  electrical  de¬ 
partment,  under  the  direction  of  Mr.  Joseph  F.  Reardon,  city 
electrician,  is  efficient.  The  requirements  of  the  city  ordinance 
are  rigidly  enforced  and  the  inspection  work  is  thorough,  no 
■‘short  cuts”  being  permitted.  In  August,  1909,  an  amendment 
to  the  1903  ordinance  was  adopted,  by  which  all  future  electri¬ 
cal  wiring  was  required  to  be  installed  in  iron  conduits.  The 
underwriters  remark  that  this  step  in  advance,  with  the  cor¬ 
rection  of  hazardous  defects  in  old  buildings  where  found  to 
exist,  places  Denver  in  the  progressive  class  in  the  matter  of 
safeguarding  electrical  wiring. 


NOTE  ON  DIFFUSING  SHADES 


By  Dr.  Louis  Bell. 

The  writer  had  occasion  not  long  ago  to  make  a  careful  dis¬ 
tribution  curve  from  a  medium  angle  opal  glass  shade  intended 
for  use  with  tungsten  lamps.  The  result  obtained  was  so 
satisfactory  as  to  encourage  going  a  little  further  with  the 
matter  and  comparing  the  curve  thus  obtained  with  that  given 
by  a  prismatic  glass  shade  with  a  diffusing  coating,  producing 
much  the  same  softening  of  light  as  would  be  obtained  from 
the  opal  glass.  Check  readings  were  therefore  taken  upon  a 
prismatic  glass  shade,  given  a  diffusing  surface  by  sand  blast¬ 
ing  inside.  Both  shades  were  suitable  for  the  60-watt  tung¬ 
sten  lamp,  and  were  tested  with  the  same  lamp. 

Curve  A  shows  the  result  with  sand-blasted  prismatic  glass 
A  conduit  made  up  in  two  parts  which  permits  the  conduc-  and  curve  B  with  the  opal  glass.  A  glance  shows  that  for 

tors  to  be  laid  in  and  then  covered  is  now  being  introduced  on _ 

the  European  market.  The  principle  of  the  device  is  shown  f  T  >/.  '  ■  ' '  T>  I 

clearly  by  the  sectional  drawing.  The  conduit  is  made  of  split  ,  \  1  \ 

steel  tubing.  A  is  the  bottom  section  of  the  conduit  known  as 

the  troughing,  which  rests  in  the  bracket  C,  secured  to  the  wall  //  /  \  / 

by  the  screw  E.  The  cover  B  is  slightly  larger  in  diameter  \  / .  /  \  \  \  \ 

than  the  troughing  over  which  it  springs.  The  clip  D  is  pro-  \  /  /  x  >  \  \ 

vided  in  order  to  hold  the  two  conduit  sections  together  and  to  y  (  \  /  ;  x  \  \ 

secure  them  firmly  to  the  wall  bracket  C.  The  right-hand  view  /\  V  ^  \  ‘  '  j  \ 


A  NON-DRAW-IN  CONDUIT, 


V///M///////////A 


Curve  A  -  I’rif/natic  Glass  Sandblasted  Inside 
Curve  H  -  <^1'  Or-il  Glasp 

Light  Distribution  Curves. 


Sections  of  Non-Draw-In  Conduit. 


the  purpose  of  a  medium  angle  diffusing  shade  the  opal  glass 
compares  very  favorably  with  the  sand-blasted  prismatic  glass. 
The  latter  let  through  near  the  horizontal  plane  fully  twice 
as  much  light  as  the  opal  glass,  but  was  not  nearly  as  efficient 
in  turning  the  light  downward  through  the  requisite  moderate 
angle.  The  sand  blasting  evidently  constitutes  a  coating  much 
too  dense  for  the  purpose  intended,  and  it  blocks  off  a  very 
needless  amount  of  light  in  the  directions  where  it  ought  to  be 
sent.  The  comparison  must  not  be  considered  as  in  any  sense 
a  severe  reflection  on  prismatic  glass  with  a  diffusing  surface, 
but  it  shows  very  clearly  that  the  diffusing  surface  must  be 
very  much  less  coarse  than  sand  blasting  to  produce  first-class 
results,  and  it  also  shows  that  a  good  opal  glass  makes  a  very 


in  the  figure  shows  this  clip  in  position.  The  spring  clip  and 
bracket  are  about  i  in.  wide ;  the  troughing  and  cover,  of  course, 
constitute  the  conduit  proper,  and  are  cut  to  any  desired 
length. 

The  flexibility  of  this  system  is  self-evident.  Bends  are  made 
by  using  bent  tubing  with  a  clip  at  each  end.  Fixture  and 
switch  outlets  may  be  inserted  anywhere  at  any  time  by  re¬ 
moving  the  cover  tube  and  cutting  out  a  piece  long  enough  to 
allow  the  wires  to  pass  out,  and  then  clamping  the  ends  adja¬ 
cent  to  the  opening  with  the  outlet  fixture,  which  is  equipped 
with  a  clip  similar  to  D.  Adjacent  troughing  sections  are  joined 
by  means  of  steel  bonds  secured  to  the  tubes  by  copper  rivets. 
This  method  of  connection  reduces  the  resistance  of  a  long 
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excellent  diffusing  reflector  for  moderate  angles,  quite  as  sat¬ 
isfactory  as  anything  else  yet  discovered.  Curve  B,  in  fact, 
shows  a  remarkably  good  medium  angle  distribution.  It  is  not 
an  easy  matter  to  produce  a  diffusing  shade,  even  of  a  favor¬ 
able  angle  like  this,  of  such  a  character  that  it  shall  really  meet 
practical  requirements.  Unless  the  diffusing  coating  given  pris¬ 
matic  glass  be  very  filmy  and  tenuous,  it  is  certain  to  alter  the 
distribution  of  the  prisms  very  radically,  and  if  the  diffusing 
surface  be  too  dense,  as  in  this  case,  the  efficiency  of  the  dis¬ 
tribution  is  seriously  affected.  On  the  other  hand,  there  are 
very  great  differences  between  different  samples  of  opal  glass. 
The  one  here  tested  was  particularly  good,  while  others  sim¬ 
ilarly  tested  have  been  extremely  unsatisfactory,  either  letting 
through  too  much  light  or  not  enough.  Talking  about  the  elec¬ 
tric  things  that  are  in  their  infancy,  one  should  especially  lay 
stress  upon  good  and  uniform  opal  glass  for  shades  for  electric 
lamps.  It  is  almost  impossible  to  obtain  in  this  country  high- 
grade  opal  glass  of  uniform  quality.  A  certain  proportion  of 
the  globes  furnished  may  be  admirable,  but  without  any  ap¬ 
parent  reason  the  rest  of  the  lot  may  prove  so  bad  that  it 
would  be  better  to  throw  them  away  than  to  use  them.  The 
variations  in  quality  are  especially  noticeable  in  arc-lamp 
globes,  which  are  exceedingly  far  from  uniform,  both  in  thick¬ 
ness  and  quality.  It  is  well,  however,  to  realize  that  a  first- 
class  article  of  opal  glass  makes  a  very  admirable  shade,  and 
also  that,  while  a  diffusing  coating  on  prismatic  glass  may  be 
made  to  give  most  excellent  results,  it  is  very  easy  to  overdo 
it.  It  would  be  a  very  interesting  matter  to  investigate  a 
series  of  prismatic  glass  shades  etched  to  different  densities, 
hut  otherwise  identical,  and  also  to  test  a  series  of  different 
kinds  of  opal  glass  shades  of  exactly  the  same  pattern,  but 
from  different  makers.  The  differences  observed  would  be 
very  instructitve,  as  the  two  sample  curves  here  plainly  indicate. 


NEW  TELEPHONE  PATENTS. 

TRANSMITTER  ACCESSORY. 

When  a  microphone  transmitter  becomes  packed  it  loses  its 
efficacy  and  it  becomes  necessary  to  loosen  the  granules  of  car^ 
bon.  This  is  done  by  jarring  the  instrument.  In  order  to 
facilitate  this  jarring  Mr.  J.  P.  Edwards,  of  Chico,  Cal.,  has 
devised  an  attachment  for  transmitters  which  consists  of  a 
small  hammer  impelled  toward  the  transmitter  mounting  by  a 
spring.  A  clamp  serves  to  hold  it  in  position  on  the  mounting, 
and  the  pressure  of  a  finger  upon  the  rear  end  of  the  hammer 
rod  serves  to  lift  the  latter  against  the  spring  pressure,  when 
it  may  be  suddenly  released. 

ANTISEPTIC  DEVICES. 

Mr.  M.  Elzas,  of  Los  Angeles,  Cal.,  has  patented  a  portable 
antiseptic  attachment  for  mouthpieces.  It  takes  the  form  of  the 
folding  pocket  reading  glass— that  is,  it  is  circular,  has  a 
double  cover.  A  circular  antiseptic  container  is  mounted  upon 
a  transverse  rivet.  It  may  be  swung  out  from  between  the 
covers.  It  is  anulus  shaped  to  hold  the  antiseptic  mate¬ 
rial  and  to  fit  over  the  lip  of  the  usual  transmitter  mouthpiece. 

.\  mouthpiece  patented  by  Mr.  J.  W.  Dixon,  of  Dallas,  Tex., 
is  a  rather  permanent  attachment.  metal  liner  is  arranged 
inside  the  rubber  mouthpiece.  At  its  base  is  a  mass  of  solid 
antiseptic  material  retained  behind  a  perforated  disk,  which 
latter  is  held  in  place  by  a  spring.  A  spider  overlies  the  face 
of  the  transmitter,  its  arms  being  engaged  by  the  transmitter 
rim-screws.  Two  strips  rise  from  the  spider,  following  the 
contour  of  the  outside  of  the  mouthpiece.  A  ring  is  hinged  to 
one  of  these.  When  closed  down  over  the  face  of  the  mouth¬ 
piece  it  may  be  secured  to  the  other  strip.  In  this  position  it 
serves  to  retain  the  liner. 

An  antiseptic  device  patented  by  Mr.  W.  Williams,  of  Hop¬ 
kinsville,  Ky.,  consists  of  a  shallow  conical  shield  to  be  secured 
by  clips  to  the  transmitter  mouthpiece.  This  cone  intersects  a 
sort  of  hollow  dumb-bell  piece,  one  ball  being  within  the  cone 
and  the  second  close  to  the  diaphragm.  Both  are  perforated. 
The  rear  ball  contains  the  disinfectant.  Sound  is  reflected  from 


the  cone  into  the  upper  ball.  It  then  traverses  the  handle  and 
escapes  to  the  diaphragm  through  the  perforations  of  the  rear  * 
ball. 

RELAY. 

The  accompanying  illustration  shows  a  section  of  a  relay 
and  a  detail  of  a  part,  of  its  mfechanism.  Mr.  E.  R  Clement, 
of  Washington,  D.  C,  has  obtained  a  patent  for  this  type  of 
relay  and  assigned  it  to  the  North  Electric  Company.  He 
describes  its  requirements  as  follows:  “Its  time  of  operation 
must  be  regulated  by  simple  means,  so  that  it  can  be  caused  to 
act  quickly  and  recover  slowly,  or  vice  versa,  or  both  act  and 
recover  either  quickly  or  slowly.  The  contacts  must  be  of 
standard  form,  preferably  of  platinum  carried  by  springs  of 
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Clement  Electrical  Relay. 

German  silver  mounted  on  the  frame  of  the  device.  The 
operation  must  be  positive  and  sharp,  without  margins  and 
not  liable  to  change  through  depreciation  or  deterioration. 
The  entire  device  must  be  adapted  to  be  mounted  with  others 
upon  a  frame  or  rack  and  must  be  covered  and  protected  by 
a  shell  or  casing,  preferably  of  metal,  so  as  to  exclude  dust 
and  moisture.” 

To  accomplish  these  results,  the  actuating  member  is  made 
a  plunger  working  in  a  tube  upon  which  a  solenoid  is  wound. 
There  is  provided  a  return  pole  piece  which  connects  with  a 
bar  crossing  the  lower  end  of  the  coil  and  perforated  to  per¬ 
mit  the  free  passage  of  the  spindle.  Gravity  returns  the 
plunger,  and  as  the  tube  serves  as  a  dashpot  and  is  provided 
with  adjustable  valves,  any  desired  variation  of  speed  of  motion 
may  be  obtained.  The  operation  of  the  springs  may  be  varied, 
but  the  linkage  shown  is  a  novel  arrangement.  When  the 
plunger  drops,  the  linkage  remains  stationary  until  the  head 
strikes.  The  reason  lies  in  the  fact  that  the  springs  pressing 
on  the  flat  rubber  bosses  hold  them  in  place,  an  overbalancing 
pressure  being  required  to  swing  the  edge  of  the  boss  to  a 
position  of  instability.  On  the  rise,  no  action  of  the  linkage 
occurs  until  the  nut  at  the  end  of  the  spindle  strikes. 

The  particular  relay  shown  has  six  sets  of  springs.  Four 
sets  operate  through  linkages,  as  above  described,  and  two 
sets  respond  to  the  pressure  of  the  plunger  at  one  or  the  other 
end  of  its  stroke. 

AUXILIARY  SIGNAL  SYSTEM  FOR  TELEPHONE  LINES. 

It  is  well  known  that  the  line  relay  of  a  telephone  line  con¬ 
nected  to  a  common -battery  switchboard  operates  whenever  the 
circuit  is  closed  at  the  station.  If,  therefore,  a  closing  device 
be  provided  which  causes  a  series  of  momentary  closures  ac¬ 
cording  to  a  code,  the  line  relay  will  respond  in  a  correspond¬ 
ing  manner.  Mr.  C.  S.  Winston,  of  Chicago,  Ill.,  has  applied 
an  auxiliary  signal  system  to  telephone  lines  on  this  principle. 
He  causes  the  closures  of  the  line  relay  to  be  recorded  upon  a 


paper  moving  at  a  known  rate.  Thus  he  records  every  closure  referred  to  the  original  inventor  regardless  of  the  equal  merit 

of  the  line  relay.  If  this  be  a  closure  caused  by  the  making  of  of  others  who  independently  accomplished  the  same  result, 

a  telephone  call,  a  solid  line  is  recorded  until  the  operator  an-  but  were  unfortunate  in  coming  later.  In  this  case  the  U.  S. 

swers.  If  it  be  an  auxiliary  signal,  the  rapid  makes  and  breaks  Patent  Office  has  finally  decided  that  the  writer  is  the  inventor 

cause  a  broken  line  to  be  recorded,  the  code  showing  the  station  of  the  process  and  product  to  which  the  editorial  refers, 

on  the  line  from  which  the  auxiliary  signal  was  sent  and  the  New  York.  Joseph  Bijur. 

location  on  the  paper  showing  the  time  aft  which  it  was  sent  ih.  _  — 

The  Kellogg  Switchboard  &  Supply  Company  have  been  as¬ 
signed  Mr.  Winston’s  patent. 


Electricity  in  Agriculture 


To  the  Editor  of  Electrical  World: 

Sir; — I  read  with  interest  Mr.  Putnam  A.  Bates’  letter  en¬ 
titled  “Electricity  in  Agriculture”  in  your  issue  of  Jan.  20.  Mr. 
Bates  seems  to  be  of  the  opinion  that  the  article,  “Elecricity 
on  the  Farm,”  in  your  issue  of  Jan.  6,  was  based  on  an  article 
which  appeared  in  the  Elecktrotechnische  Zeitschrift  in  the 
autumn  of  1908,  the  latter  article  following  a  lecture  which 
Mr.  Bates  states  he  delivered  in  July,  igo8.  In  this  assumption 
as  to  the  evolution  of  the  literature  on  the  subject,  I  think  Mr. 
Bates  is  mistaken.  In  August,  1906,  the  writer  contributed  a 
very  similar  article  to  an  American  engineering  journal,  and 
since  that  time  many  articles  on  this  subject  have  been  published, 
both  here  and  abroad.  One  who  familiarizes  himself  with 
German  technical  literature  will  find  a  great  mass  of  data  on 
the  application  of  electricity  in  agriculture,  some  of  it  dating 
back  15  years  or  more.  Farming  in  Germany  has  been  brought 
to  the  status  of  an  exact  art,  and  I  cannot  therefore  agree  with 
Mr.  Bates  that  German  methods  are  of  little  value  to  our 
engineering  profession.  To  my  mind,  even  an  “intellectual  me¬ 
chanic”  ought  to  know  how  to  apply,  with  good  results,  a  given 
idea  to  a  specific  case,  even  though  the  idea  is  of  foreign 
origin. 

New  York.  Frank  Koester. 


Letters  to  the  Editor 


Storage  Battery  Invention. 


To  the  Editor  of  Electrical  World: 

Sir: — In  the  first  issue  of  this  year  an  editorial  on  the  sub¬ 
ject  of  the  storage  battery  includes  a  remark,  quoted  below, 
that  might  give  rise  to  a  misapprehension  in  the  minds  of  some 
of  your  readers: 

“In  the  storage-battery  art  improvement  continues  satis¬ 
factorily,  both  with  respect  to  the  elements  and  the  auxiliaries. 
The  most  marked  improvement  in  recent  years  is  the  permaniz- 
ing,  or  impregnating  of  the  negative  plate,  which  process  was 
independently  and  almost  coincidentally  developed  by  inventors 
connected  with  three  of  the  leading  storage  battery  companies.” 

So  far  as  I  am  aware,  the  process  referred  to  was  developed 
aside  from  the  writer,  by  only  one  other  inventor,  Mr.  Hugh 
Rodman,  then  with  the  Westinghouse  Machine  Company. 
While  it  docs  not  in  the  least  detract  from  the  originality  or 
merit  of  Mr.  Rodman’s  work  that  I  should  have  anticipated 
him  by  a  few  months,  nevertheless  inventions  are  commonly 
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Generators,  Motors  and  Transformers. 

Flame-proof  Motor. — A  description  of  a  new  design  of 
flame-proof  and  explosion-proof  motor  built  for  a  British 
powder  factory,  where  the  presence  of  a  certain  amount  of 
explosive  dust  in  the  air  is  unavoidable.  For  such  work,  the 
motor  case  must  be  capable  of  withstanding  an  explosion  in¬ 
side  the  motor,  and  there  must  be  no  possibility  of  hot  gases 
escaping  into  the  surrounding  air.  The  design  is  shown  in 


ceeding  the  guaranteed  maximum  temperature  rise  of  80  deg. 
Fahr.  The  edges  of  the  openings  are  machined,  and  the  flanges 
of  the  covers  are  also  machined  and  recessed  to  take  a  packing 
of  hemp  rope  dipped  in  tar.  I'his  packing  is  considered  to  be 
more  efficient  and  much  more  durable  than  rubber,  which 
would  deteriorate  at  a  temperature  of  150  deg.  F.  All  the 
cables  are  brought  into  the  casing  through  strong  glands. 
Special  packing  has  also  been  applied  to  all  the  bearings 
to  prevent  any  hot  gas  produced  by  explosion  inside  the  motor 
from  escaping  through  the  bearings.  This  arrangement  has 
also  the  advantage  of  preventing  the  blowing  off  of  the  oil, 
which  may  take  place  if  this  protection  is  not  applied  and  bring 
with  it  as  a  consequence  the  overheating  of  the  bearings. 
This  would  be  most  dangerous  under  the  conditions  surround¬ 
ing  these  motors. — Lond.  Elec.  Eng’ing,  Jan.  20. 

Eddy-Current  Losses  in  the  Copper  Conductors  of  Alter¬ 
nating-Current  Armatures. — F.  Rusch. — The  conclusion  of  his 
mathematical  paper,  in  which  he  gives  a  formula  for  calculat¬ 
ing  the  eddy-current  losses  in  the  copper  conductors  of  alter¬ 
nating-current  armatures.  The  chief  conclusion  is  that  broad 
copper  strips  should  not  be  placed  into  deep  slots,  but  the 
copper  should  be  subdivided  in  the  direction  of  the  depth  of 
the  slot,  or  broad  and  shallow  slots  should  be  used. — Elek. 
und  Masch.  (Vienna),  Jan.  13. 

Synchronous  Motor. — L.  Isambert. — An  article,  illustrated 
by  diagrams,  on  a  graphical  method  which  permits  one  to  use 
the  results  of  no-load  tests  of  a  synchronous  motor  for  the 
construction  of  the  characteristic  curves  of  the  loaded  motor. — 
La  Lumiere  Elec.,  Jan.  29. 

Polyphase  Induction  Motors. — J.  Sumec. — A  theoretical  ar¬ 
ticle  giving  a  simple  graphical  proof  of  the  exact  circular 
diagram  of  the  polyphase  .induction  motor  and  the  practical 
application  of  this  diagram  in  the  testing  room. — Elek.  Zeit., 
Feb.  3. 


Fig.  1 — Flame  and  Explosion  Proof  Motor. 

Fig.  I.  All  the  openings  are  provided  with  heavy  covers  con¬ 
sisting  of  cast-iron  frames  with  galvanized,  corrugated-iron 
centers  cast  in.  This  construction  gives  stiffness  combined  with 
a  certain  amount  of  elasticity.  The  corrugated  iron  offers  a 
large  cooling  surface,  and,  being  comparatively  thin,  is  most 
effective  in  keeping  the  temperature  of  the  inside  of  the 
machine  within  a  low  limit  There  is  no  provision  whatever 
for  ventilating  the  inside  of  the  motors,  but  they  have  been 
desgned  to  withstand  a  20-hour  continuous  run  without  ex¬ 
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Lamps  and  Lighting. 

Metallic-Filament  Lamps. — A  continuation  of  the  review  of 
recent  progress  in  the  metallic-filament  lamp  industry.  An 
outline  is  given  of  various  improvements  of  making  metallic 
filaments  by  the  paste  process,  according  to  methods  of  J. 
Lux,  H.  Kuzel,  A.  Kroll  and  B.  Saklatwalla,  and  W.  Heinrich. 
The  process  of  the  latter  is  interesting  in  so  far  as  he  uses 
a  binding  material  free  from  carbon  in  the  paste.  He  mixes 
50  grams  of  dry,  pure,  powdered  sulphur  with  60  grams  of 
dry  amorphous  phosphorus  and  heats  the  mixture  carefully 
until  a  chemical  reaction  takes  place  yielding  a  pasty  substance 
which  is  of  high  fluidity  at  200  deg.  C.  and  evaporates  at  a  tem¬ 
perature  above  400  deg.  C.  Fifteen  grams  of  pure  amorphous 
metallic  (tungsten,  etc.)  powder  are  intimately  mixed  with 
3  grams  of  this  phosphorus-sulphur  compound.  In  this  way 
there  is  obtained  an  elastic  rubber-like  material  which  can  be 
easily  pressed  into  very  thin  filaments.  These .  filaments  are 
heated  in  vacuo,  whereby  the  largest  quantity  of  the  binding 
material  distills  off  at  a  temperature  of  from  400  to  500  deg. 
C.  A  small  portion  remains  in  the  filament  in  form  of  a 
metallic  phosphide  or  metallic  sulphide.  This  chemical  reac¬ 
tion  welds  the  metallic  particles  very  strongly  together.  If 
these  filaments  are  then  heated  in  an  absolute  vacuum  to  a 
temperature  of  over  1000  deg.  C,  the  filament  sinteres  together 
and  the  metallic  phosphide  and  sulphide  are  reduced  to  pure 
metal.  The  filament  thus  obtained  is  stated  to  consist  of  pure 
metal  without  any  traces  of  carbon. — Zeit.  f.  Beleucht.,  Jan.  30. 

Metallic-Filament  Lamps. — A  note  on  a  recent  British  patent 
(142,  1909;  Jan.  27,  1910)  of  H.  Hirst  .md  Wolfram  on  metal- 
filament  lamps.  A  strong  and  electrically-good  joint  between 
leading-in  wires  and  metallic  filaments  is  produced  by  applying 
at  the  joints  a  paste  of  the  phosphides  of  copper,  manganese, 
nickel  or  tungsten  with  a  little  water  or  a  volatile  liquid  such 
as  xylol  which  leaves  no  residue.  The  filament  carriers  after 
this  treatment  are  placed  in  a  drying  oven  and  are  then  in¬ 
serted  in  the  chamber  containing  an  inert  gas,  in  which  the 
paste  is  reduced  with  the  aid  of  an  electric  arc.  A  small  quan¬ 
tity  of  metal  can  be  added  to  the  phosphide  paste.  If  air  or 
other  non-inflammable  gas  is  blown  against  the  joint  during 
the  sintering  process  it  is  not  necessary  to  carry  this  out  in 
an  inert  atmosphere. — Lond.  Elec.  Eng’ing,  Feb.  3. 

Stage  Lighting. — A.  von  Alkier.— An  illustrated  article  on 
electric  stage  lighting  and  especially  on  the  arrangement  of  the 
dimmer. — Elek.  Am.,  Jan.  16  and  23. 

Generation,  Transmission  and  Distribution. 

Absorption  Dynamometer. — H.  R  Longwell. — An  editorial 
pointing  out  the  limitations  of  the  Prony  or  friction  band 
brake  as  a  power-measuring  apparatus.  With  this  type  of 
brake  325  Ib-Fahr.  thermal  units  per  square  inch  per  hour  is 
about  the  maximum  permissible.  This  means  that  there  must 


Fig.  2 — Section  Through  Assembled  Dynamometer. 


be  approximately  8  sq.  in.  of  friction  surface  for  each  horse¬ 
power  absorbed.  For  larger  power  units  it  has  become  neces¬ 
sary  to  develop  the  hydraulic  dynamometer.  It  is  based  on 
the  principle  that  the  work  in  stopping  a  moving  body  is 
exactly  the  same  as  that  which  set  the  body  in  motion.  In 


the  large  hydraulic  dynamometer  designed  and  built  for  test¬ 
ing  the  Melville  and  Macalpine  reduction  gear  for  steam  tur¬ 
bines,  the  rotor  is  designed  with  special  reference  to  imparting 
a  rotary  motion  to  the  fluid  in  the  casing,  and  the  latter  is 
designed  with  special  reference  to  stopping  this  motion.  The 
water  enters  the  casing  in  an  axial  direction,  and  consequently 
can  have  no  rotary  motion  other  than  that  imparted  to  it  by 
the  rotor  of  the  dynamometer.  The  water  leaves  the  casing 
through  radial  ports,  and  therefore  all  of  its  rotary  motion 
must  have  been  destroyed  or  it  could  not  escape.  It  is  not 
necessary  that  the  fluid  be  brought  to  a  state  of  absolute  rest, 
but  only  that  it  shall  have  no  velocity  in  the  direction  imparted 
to  it  by  the  rotor.  A  description  of  this  dynamometer  is  given 
in  a  special  article.  The  casing  is  free  to  revolve  on  the  shaft 
except  for  the  resistance  of  a  projecting  radial  arm  bearing 
against  a  platform  scale,  and  the  pressure  at  the  end  of  this 
radius  arm  multiplied  by  the  distance  from  the  center  of  the 
shaft  to  the  point  where  the  radius  arm  bears  on  the  scale  is 
the  moment  of  the  force  exerted  in  accelerating  and  retarding 
the  fluid.  A  section  through  the  assembled  dynamometer  is 
shown  in  Fig.  2.  The  passages  through  which  the  water  enters 
are  indicated  by  the  letters  C  and  C'.  D  and  D'  are  vents  for 
the  escape  of  the  steam  generated  by  the  transformation  of 
the  mechanical  energy  into  heat.  It  is  not  practicable  to  carry 
off  all  of  the  heat  by  evaporation  alone,  as  the  generation  of 
15,000  lb.  of  steam  per  hour  in  the  casing  would  cause  such 
a  violent  boiling  as  to  interfere  with  the  stability  of  the  braking 
action.  Consequently  the  quantity  of  water  admitted  into  the 
casing  is  considerably  in  excess  of  the  quantity  evaporated, 
and  the  surplus  is  discharged  at  boiling  temperature  through 
the  passages  E  and  E. — Electrical  Journal,  February. 

Gas  Producer. — R  F.  Bulmahn. — An  illustrated  description 
of  a  double-zone  gas  producer  of  the  Westinghouse  Company 
which  is  able  to  handle  fuels  covering  a  wide  range  of  heat 
values  and  particularly  the  low-grade  fuels. — Proc.  Eng.  Soc’y 
of  West.  Pa.,  January. 

Poiver-Plant  Waste. — P.  R.  Moses. — An  article  describing 
various  specific  instances  of  waste  in  power  plants  due  partly 
to  bad  design  and  partly  to  bad  management. — CassiePs  Mag., 
February. 

Traction. 

Electric  Traction  on  Steam  Railways. — F.  Darlington. — The 
author  discusses  the  financial  aspect  of  electric  motive  power 
to  railways.  Electric  power  has  extended  the  field  of  profit¬ 
able  railroad  operations  in  two  ways,  namely,  by  providing 
a  cheaper  means  than  steam  for  carrying  on  certain  transpor¬ 
tation  work  and  by  greatly  increasing  the  earnings  that  can 
be  secured  in  favorable  locations,  as  has  been  done  by  electric 
trolley  roads  paralleling  steam  railroads.  It  is  pointed  out 
that  electrically-operated  railroads  are  better  suited  than  steam- 
operated  railroads  for  conducting  local  transportation.  With 
respect  to  the  application  of  electric  power  to  trunk  railroads, 
it  is  necessary  to  consider  the  possible  increase  of  traffic  and 
earnings  and  the  relative  cost  of  steam  and  electric  service. 
The  electrification  of  main-line  railroads  will  naturally  com¬ 
mence  at  favorable  locations:  Where  traffic  is  dense — that  is, 
where  the  trains  are  frequent  and  heavy;  where  steam-locomo¬ 
tive  coal  is  costly;  where  electric  energy  is  cheap,  especially 
where  cheap  and  reliable  water-power  can  be  had.  The  author 
gives  an  approximate  analysis  of  an  existing  case  in  which 
the  use  of  electricity  would  materially  decrease  the  daily  cost 
of  operation.  However,  everything  depends  on  local  condi¬ 
tions. — Engin.  Mag.,  February. 

Railless  Electric  Traction. — R.  Lonneman. — A  brief  illus¬ 
trated  article  on  railless  electric  traction  and  especially  on  the 
operation  of  omnibuses  fed  from  an  overhead  trolley  wire,  but 
running  on  the  ordinary  road.  Figures  are  given  of  the  first 
year’s  operation  of  such  a  road  in  Germany,  which  shows  a 
small  profit.  In  general,  the  system  can  be  used  advantageously 
in  locations  in  which  the  ordinary  horse-drawn  omnibus  is 
operated  successfully.  It  is  also  available  for  use  in  portions 
of  the  cities  in  which  the  narrowness  of  the  streets  will  not 
admit  of  a  street  car,  and  it  may  be  found  useful  in  extending 
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the  radius  of  existing  tramway  systems  until  the  growth  of 
traffic  warrants  extensions  of  the  main  lines  by  carrying  pas¬ 
sengers  to  the  terminals. — Cassier’s  Mag.,  February. 

Berlin. — An  illustrated  report  on  the  extensions  of  the  net¬ 
work  of  the  electric  elevated  railroads  and  subways  of  Berlin. 
Notes  are  given  on  the  length  and  composition  of  trains,  suc¬ 
cession  of  trains,  arrangement  of  signals  and  safety  devices  by 
which  a  train  is  automatically  stopped  when  it  passes  a  signal 
placed  on  stopping. — Elek.  Zeit.,  Feb.  3. 

Electric  Locomotives. — An  illustrated  description  of  the  new 
electric  locomotives  of  the  New  Haven  Railroad. — Elek.  Jour¬ 
nal,  February. 

Gyroscope. — A.  F,  Dickinson. — A  non-mathematical  e.xpla- 
nation,  with  diagrams,  of  the  Brennan  gyroscope  and  its  appli¬ 
cation  to  single-rail  traction. — Cassier’s  Mag.,  February. 

Installations,  Systems  and  Appliances. 


size ;  exhaust-steam  heating ;  the  economics  of  energy  sale ;  the 
question  of  rates,  and  charge  for  heating. — Elec.  Journal,  Feb¬ 
ruary. 

Storage  Batteries  in  Central  Stations. — R.  Werkner. — The 
author  discusses  the  use  of  storage  batteries  in  direct-current 
and  in  three-phase  central  stations.  Without  taking  into  ac¬ 
count  the  advantages  of  the  instantaneous  reserve  which  can 
be  obtained  from  a  battery,  he  investigates  the  effect  of  the 
installation  of  a  battery  on  interest  and  amortization,  of  the 
total  capital  invested,  on  cost  of  fuel,  wages,  and  on  cost  of 
maintenance.  For  direct-current  stations  he  reaches  the  con¬ 
clusion  that  the  use  of  storage  batteries  causes  an  essential 
reduction  of  the  total  cost  of  operation.  He  then  begins  to 
discuss  the  use  of  batteries  in  connection  with  alternating- 
current  works.  The  article  is  to  be  concluded. — Elek.  und. 
Masch.  (Vienna),  Jan.  30. 


Statistics  of  German  Electricity  Stations. — G.  Dettmar. — A 
further  contribution  to  his  extended  analysis  of  the  last  annual 
statistics  (April,  1909)  of  German  electricity  works.  The 
author  gives  the  following  data  on  the  voltage  used  in  the 
different  stations. 

Direct-current  tzco-iinre  system : 

105  to  135  volts 
150  volts 
230  to  260  volts 
440  volts 
SOO  to  600  volts 
700  volts 

Direct-current  three-zeire  system  : 

2  X  65  volts 
2  X  no  volts 
2  X  150  volts 
2  X  220  volts 
2  X  550  volts 

Direct-current  five-wire  system  : 

4  x'  no  volts .  3  stations 

Single-phase  current 

75  volts 
no  to  120  volts 
150  to  170  volts 
220  to  250  volts 
500  volts 
2000  volts 
2600  volts 
2700  volts 
3000  volts 
3500  volts 
4000  volts 
5000  volts 
7200  volts 


Polyphase  systems : 


110  to  127 

volts  .  .  . 

...  192  stations 

2700 

volts 

s 

stations 

150 

volts  .  . 

...  18  stations 

3000 

volts 

89  stations 

170 

volts  .  .  , 

...  4  stations 

3500 

volts 

3 

stations 

190 

volts  .  . 

...  14  stations 

4000 

volts 

S 

stations 

210  to  225 

volts  .  .  , 

...191  stations 

5000 

volts 

81 

stations 

250 

volts  .  .  . 

...  18  stations 

5500  to  6000 

volts 

27 

stations 

280  to  300 

volts  .  . 

...  3  stations 

6500  to  7000 

volts 

7 

stations 

380 

volts  .  .  . 

...  II  stations 

7600  to  8000  volts 

4 

Stations 

400  to  450 

volts  .  . 

...  14  stations 

8700 

volts 

I 

station 

500 

volts 

...  37  stations 

10000 

volts 

29 

stations 

550 

volts  .  . 

5  stations 

12000 

volts 

I 

station 

750 

volts  .  .  . 

—  I  station 

15000 

volts 

4 

stations 

1000  to  1200  volts  .. 

...  13  stations 

17000 

volts 

3 

stations 

1500 

volts  .  . 

...  5  stations 

20000 

volts 

4 

stations 

2000 

volts  .  . 

...  42  stations 

.30000 

volts 

2 

stations 

2S00 

volts  .  . 

...  5  stations 

50000 

volts 

1 

station 

A  review  is  then  given  of  the  distribution  of  central  stations 
over  the  different  parts  of  Germany,  and  it  is  shown  that  in 
the  years  from  1905  to  1909  the  average  yearly  increase  of 
the  equipment  of  the  established  works  was  15  per  cent  (the 
equipment  of  the  new  works  not  being  included  in  this  fig¬ 
ure). — Elek.  Zeit.,  Feb.  3. 

Developing  Central-Station  Motor-Service  Business. — J.  C. 
Parker. — An  account  of  the  successful  attempts  which  have 
been  made  by  the  Rochester  Railway  &  Light  Company  to 
secure  additional  motor  load.  One  fundamental  principle  in 
the  line  of  attack  was  the  sale  of  utility  rather  than  energy ; 
that  is,  that  each  kilowatt-hour  sold  should  produce  the  maxi¬ 
mum  value  to  the  customer,  even  though  the  number  of  kilo¬ 
watt-hours  disposed  of  were  thereby  reduced.  This  is  ex¬ 
plained  by  a  typical  example,  namely,  the  pasteurization  of  milk. 
Other  important  matters  are  discussed  under  the  following 
heads:  Plain  reports  to  customers;  applying  motor  drive  to 
old  elevators;  gear  drives;  gear  versus  belt  drive;  motor  drive 
applied  to  a  barrel-hooping  machine;  determination  of  motor 


I  station 
26  stations 
7  stations 
6  stations 
1  station 
18  stations 
I  station 
I  station 
4  stations 
3  stations 
1  station 
3  stations 
I  station 


I  station 
,489  stations 
.  28  stations 
,427  stations 
I  station 


228  stations 
8  stations 
534  stations 
4  stations 
134  stations 
I  station 


Wires,  Wiring  and  Conduits. 

High-Tension  Insulators. — K.  Kuhlmann. — The  conclusion 
of  his  long  illustrated  serial  on  the  design  and  construction  of 
high-tension  insulators  for  outside  use  and  for  use  in  houses. 
The  theory  is  given  of  the  elimination  of  the  radiation  and 
creeping  sparks  with  high-tension  insulators  by  employing  as 
low  as  possible  an  electric  elementary  capacity  per  unit  of 
length  and  the  application  of  this  principle  to  various  sizes  of 
insulators  is  described. — Elek.  Zeit.,  Feb.  3. 

Cables. — F.  Fernie. — Continuation  and  conclusion  of  his  illus¬ 
trated  article  on  the  construction  of  electric  cables.  The 
author  deals  with  paper-insulated  cables  with  a  vulcanized 
bitumen  sheath ;  vulcanized  bitumen  cables ;  rubber-insulated 
cables;  the  stretching  tests  for  rubber;  braiding;  armor,  and 
graded  insulation. — Lond.  Electrician,  Jan.  28  and  Feb.  4. 

Line  Capacity. — J.  E.  Dalemont. — A  letter  giving  a  formula 
for  the  calculation  of  the  capacity  of  high-tension  transmis¬ 
sion  lines,  taking  into  account  the  influence  of  the  ground, 
especially  where  all  posts  are  connected  by  a  ground  wire  placed 
m  the  vicinity  of  the  lines. — Lond.  Electrician,  Jan.  28. 

Electrophysics  and  Magnetism. 

Elementary  Electric  Charge. — R.  A.  Millikan. — A  descrip¬ 
tion  of  a  new  modification  of  the  cloud  method  of  determining 
the  elementary  electric  charge.  The  new  method  is  shown  to 
be  almost  free  from  theoretical  uncertainties.  Positively 
charged  drops  of  water  and  alcohol  are  found  by  direct  meas¬ 
urement  to  carry  charges  which  are  multiples  of  4.65  X  lO'*®, 
and  all  of  the  multiples  from  2  to  6  inclusive  have  been  ob¬ 
tained.  The  mean  of  the  five  most  reliable  determinations  of 
e  is  4.69  X  io-“.  The  corresponding  value  of  the  number  of 
molecules  in  i  cu.  cm.  of  gas  at  o  deg.  C.,  76  cm.  pressure,  is 
2.76  X  10”;  that  of  the  number  of  molecules  in  a  grammolecule 
is  6.18  X  10“ ;  that  of  the  kinetic  energy  of  agitation,  in  ergs, 
of  a  molecule  at  o  deg.  C.,  76  cm.  pressure,  is  2.01  X  lO"”; 
that  of  the  mass  in  grams  of  an  atom  of  hydrogen  is 
1.62  X  10-®*. — Phil.  Mag.,  February. 

Electric  Spark. — T.  Royds. — An  article  describing  some  fur¬ 
ther  experiments  on  the  constitution  of  the  electric  spark.  The 
chief  results  are  as  follows:  The  initial  air  discharge  is  always 
present  and  remains  instantaneous  in  character  and  simul¬ 
taneous  at  all  points  of  the  spark-gap,  even  when  the  period 
of  the  oscillation  is  increased  to  2  X  I0'‘  sec.  The  initial  air- 
discharge  occupies  only  a  narrow  thread  in  the  spark.  The 
discharges  through  the  air  which  follow  the  initial  one,  and 
are  of  longer  duration,  are  seen  under  certain  conditions  to 
be  subdivided  even  in  a  single  half-oscillation.  The  vaporiza¬ 
tion  of  the  metal  electrodes  is  simultaneous  with  the  initial 
discharge  and  takes  place  equally  at  both  electrodes,  although 
after  the  first  half-oscillation  the  metallic  streamers  are  more 
intense  at  the  electrode  which  is  for  the  instant  negative. 
The  velocity  of  the  metallic  vapor  has  been  measured  from 
the  slope  of  the  first  edge  of  the  initial  streamer.  The  velocity 
falls  off  with  increase  of  self-induction;  it  was  possible  to 
show  that  the  decrease  is  due  to  a  reduced  temperature.  Two 
simultaneous  velocities  in  one  and  the  same  spectral  line  are 
seen  in  the  case  of  calcium  vapor. — Phil.  Mag.,  February. 
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UnitSj  Measurements  and  Instruments. 

Electroscope. — A.  S.  Russell. — A  note  on  a  possible  source 
of  error  in  electroscopic  measurements.  In  a  cylindrical  elec¬ 
troscope  of  the  ordinary  type  containing  a  gold-leaf  system 
insulated  by  a  sulphur  rod,  if  the  time  for  the  leaf  to  cross 
the  scale  in  the  eye-piece  of  the  microscope  was  observed  and 
the  experiment  repeated  a  number  of  times,  the  rate  of  leak 
gradually  increased  until  a  maximum  rate  of  leak  was  estab¬ 
lished.  This  effect  was  obtained  with  both  radium  and  uranium 
X  as  the  ionizing  source  and  with  both  beta  and  gamma  rays. 
The  effect  was  obtained  also  when  the  leaf  was  charged  con¬ 
tinuously,  either  negatively  or  positively,  and  in  CO2  as  well 
as  in  air.  The  effect  was  shown  to  depend  on  the  presence 
or  absence  of  a  charge  in  the  leaf  system.  Weighting  of  the 
gold  leaf  by  a  short  piece  of  very  thin  platinum  wire  exag¬ 
gerated  the  effect  and  also  brought  to  light  other  sources  of 
error.  As  to  methods  of  overcoming  this  source  of  error  the 
following  information  is  given.  It  was  found  that  the  placing 
of  an  earthed  ring  round  the  sulphur,  as  employed  by  C.  T.  R. 
Wilson  in  his  original  work  on  the  subject  of  electroscopes, 
minimized  the  effect.  Leaf  systems,  however,  were  made  up 
with  weighted  leaves  and  no  earthed  ring,  which  gave  an 
effect  considerably  less  than  other  leaf  systems.  It  was  found 
eventually  that  only  the  leaf  systems  containing  a  sulphur  rod 
from  2.5  to  4.4  cm.  in  length  gave  the  effects ;  leaf  systems 
with  a  small  bead  of  sulphur  only,  with  or  without  the  earthed 
ring,  hardly  showed  the  effect  at  all.  A  weighted  leaf  system 
with  a  rod  of  sulphur  3.5  cm.  long  as  an  insulator  was  made 
up,  the  sulphur  being  completely  surrounded  by  an  earthed 
cylinder  of  brass.  The  varying-leak  effects  were  not  shown. 
On  raising  the  ring  slightly  so  that  part  of  the  sulphur  was 
left  bare  the  effects  were  still  not  shown.  On  the  ring  being 
raised,  however,  so  much  that  the  whole  of  the  sulphur  rod 
was  exposed,  the  effects  made  themselves  felt  at  once.  The 
effects  are  thus  due  to  the  presence  of  a  long  rod  of  sulphur  ; 
the  longer  the  rod,  the  more  pronounced  are  the  effects;  they 
are  favored  by  a  high  potential  on  the  leaf.  They  can  be 
minimized  by  using  a  small  bead  only,  and  with  this  an  earthed 
tube  is  hardly  necessary.  The  effect  can  be  eliminated  by 
thorough  ionization  of  the  gas  in  the  electroscope  between  the 
measurements.  In  taking  decay  curves  or  absorption  curves, 
when  the  strength  of  the  source  varies  over  a  wide  range,  the 
effects  described  are  especially  to  be  avoided. — Phil.  Mag., 
February. 

Induction  Meters. — Illustrated  descriptions  of  various  ar¬ 
rangements  of  the  iron  cores  for  induction  meters.  They  are 
shown  in  Figs.  3  to  9.  The  different  arrangements  have  in 
common  that  the  magnetic  flux  produced  by  the  shunt  coil 
passes  almost  completely  through  the  iron,  while  the  magnetic 
flux  produced  by  the  series  coils  must  pass  through  larger  air- 
gaps.  The  phase  difference  of  go  time  degrees  between  the 
series  flux  and  the  shunt  flux  which  is  required  in  most  de¬ 
signs  of  meters  can  then  be  easily  obtained  by  well-known 
methods.  In  Fig.  3,  b  is  the  shunt  coil  and  a  the  series  coil. 
To  regulate  the  phase  difference  a  short-circuited  winding  may 
be  placed  on  the  leg  c.  The  arrangement  of  Fig.  4  differs 
from  that  of  Fig.  3  in  that  the  shunt  coil  b  is  placed  on  one 
of  the  outer  legs  so  as  to  increase  the  stray  flux,  which  is 
advantageous  for  adjusting  the  phase  difference.  The  second 
outer  leg  may  be  left  out,  or  it  may  be  provided  with  an  air- 
gap,  as  indicated  by  the  dotted  lines.  In  this  case  it  is  pos¬ 
sible  to  use  the  iron  core  for  higher  voltages.  In  Fig.  5  part 
of  the  flux  produced  by  the  shunt  coil  b  passes  through  the 
disc  s,  while  the  other  part  passes  through  the  leg  d  with  a 
short  air-gap.  Fig.  6  shows  an  arrangement  of  two  symmetric 
halves.  The  shunt  coil  is  placed  on  the  two  inner  legs  b.  The 
flux  of  one  of  them  passes  completely  through  the  disc,  while 
part  of  the  flux  of  the  other  coil  passes  through  the  magnetic 
shunt  d,  which  may  consist  of  U-formed  soft-steel  pieces.  In 
Fig.  7,  a  is  again  the  series  coils  and  b  the  shunt  coils,  and  a 
short-circuited  winding  may  be  placed  on  the  leg  c.  The  ar¬ 
rangement  of  the  different  fluxes  results  in  a  large  torque. 
Fig.  8  and  Fig.  9  show  two  advantageous  applications  of  three- 


leg  iron  cores.  The  arrangement  of  Fig.  8  has  the  advantage 
that  the  cross-section  of  the  air  and  iron  core  available  to  the 


Figs.  3  and  4 — Induction  Meters. 


magnetic  flux  of  the  shunt  coil  is  increased  and  that  the  lines 
of  flux  of  the  series  coils  are  attracted  to  the  center,  which 
increases  the  torque.  The  magnetic  shunt  d  increases  the  leak- 


Figs.  5  and  6 — Induction  Meters. 

age  to  advantage.  Fig.  9  also  gives  a  high  torque. — Elek.  Am., 
Jan.  27. 

Weston  Standard  Cell. — F.  E.  Smith. — An  account  of  an 
investigation  carried  out  in  the  National  Physical  Laboratory 


Figs.  7  and  8 — Induction  Meters. 


in  London  on  cadmium  amalgams  in  the  Weston  cell.  It  is 
shown  that  in  some  rare  cases  the  use  of  a  12.5  per  cent 
cadmium  amalgam  may  cause  an  error  if  the  cell  is  at  a 
temperature  as  low  as  o  deg.  C.  As  a  10  per  cent  amalgam  at 
o  deg.  is  above  its  first  transition  temperature,  this  may  be 


Fig.  9 — Induction  Meter. 


used  in  standard  cells  at  low  temperatures.  Such  cells  may 
also  be  used  at  temperatures  as  high  as  51  deg.  The  author 
suggests  that  the  12.5  per  cent  amalgam  in  the  Weston  normal 
cell  be  replaced  by  a  10  per  cent  amalgam. — Phil.  Mag.,  Feb¬ 
ruary. 

Telegraphy,  Telephony  and  Signals. 

Electric-Wave  Transmission. — P.  Schwarzhaupt. — The  au¬ 
thor  notes  some  observations  from  which  he  concludes  that 
the  ether  has  not  always  the  same  conductivity  for  electric 
waves,  but  that  the  conductivity  changes  at  different  hours  of 
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the  day.  The  greater  the  radiation  from  the  sun,  the  less  the 
conductivity  of  the  ether  for  electric  waves.  The  fact  that 
most  atmospheric  disturbances  occur  during  the  night  is  due 
to  the  greater  conductivity  of  the  ether,  which  conveys  to  us 
the  oscillations  from  distant  thunderstorms  which  would  not 
be  heard  during  the  day.  For  the  same  reason  wireless  tele¬ 
grams  are  transmitted  during  the  night  over  a  greater  distance 
than  during  the  day.  It  is  really  impossible  to  speak  of  the 
maximum  limit  to  which  a  wireless-telegraph  station  of  a  given 
design  can  transmit  messages.  A  station  of  one  and  the  same 
design  may  transmit  messages  very  well  in  the  Northern  cli¬ 
mate  and  be  much  less  effective  in  tropical  countries  on  account 
of  the  higher  radiation  from  the  sun  in  those  regions. — Elek. 
Zeif.,  Feb.  3. 

Bending  of  Electric  Waves  Around  the  Earth. — J.  W.  Nich¬ 
olson. — A  note  pointing  out  that  the  bending  of  electric  waves 
around  the  earth  as  it  occurs  in  wireless  telegraphy  cannot  be 
explained  by  diffraction  alone  unassisted  by  reflection  from  an 
ionized  layer  in  the  upper  atmosphere,  or  by  some  other  cause. 
The  use  of  directive  oscillators  in  practice  can  cause  a  change, 
and  Sommerfeld  has  shown  that  the  finite  conductivity  of  the 
earth  may  be  sufficient. — Phil.  Mag.,  February. 

Miscellaneous. 

Government  Specifications. — C.  F.  Scott. — A  paper  on  Gov¬ 
ernment  specifications  for  electrical  apparatus  and  their  relation 
to  the  standardization  code  of  the  American  Institute  of  Elec¬ 
trical  Engineers  and  to  manufacturers.  A  case  is  mentioned 
in  which  eight  different  specifications  for  incandescent  lamps 
had  been  prepared  by  eight  different  departments  of  the  Gov¬ 
ernment  To  remedy  this  a  joint  committee  drafted  what  is 
now  known  as  the  Government  standard  specification.  Another 
example  of  unsystematic  specification  is  that  of  rubber-insulated 
wire.  The  author  then  discusses  some  special  features  of 
Government  specifications ;  reasons  for  their  origin ;  examples 
and  consequences  of  arbitrary  action ;  factors  in  the  preparation 
of  specifications;  the  standardization  rules  of  the  American 
Institute  of  Electrical  Engineers;  electric  motor  specifications, 
and  the  role  which  the  Bureau  of  Standards  should  have 
in  the  preparation  of  standard  specifications. — Elec.  Journal, 
February. 

Acheson. — A  full  account  of  the  presentation  of  the  Perkin 
Medal  to  Dr.  E.  G.  Acheson  at  the  recent  meeting  of  the  Soci¬ 
ety  of  Chemical  Industry.  Dr.  Chandler  made  the  address  of 
presentation  in  which  he  summarized  Acheson’s  work  on  car¬ 
borundum,  artificial  graphite,  soft  graphite  and  deflocculated 
graphite,  and  siloxicon.  Dr.  Acheson  replied.  Dr.  Bancroft 
spoke  for  the  American  Chemical  Society  and  Dr.  Baekeland 
for  the  American  Electrochemical  Society. — Met.  and  Ghent. 
Eng'ing,  Feb. 

Electro-Therapeutics. — A.  Schnee. — A  review  of  the  present 
status  of  the  use  of  electricity  in  medicine.  The  author  first 
discusses  diagnosis  of  diseases  by  Roentgen-ray  pictures  and 
especially  instantaneous  pictures,  and  then  deals  with  the  dif¬ 
ferent  applications  of  electrolysis,  of  alternating  currents,  etc., 
for  the  treatment  of  various  diseases. — Elek.  Zeit.,  Feb.  3. 

Reinforced  Concrete. — F.  W.  Scheidenhelm. — An  illustrated 
article  describing  the  use  of  reinforced  concrete  in  the  con¬ 
struction  of  buildings,  foundations,  coal  bunkers,  flumes,  head 
works,  switch  compartments,  bridges,  transmission  towers  and 
other  structures  connected  with  power  and  railway  plants. — 
Elec.  Journal,  February. 

Technical  Training. — J.  Reyval. — The  first  parts  of  a  serial 
on  methods  of  technical  training  in  France  and  other  coun¬ 
tries. — La  Lumiere  Elec.,  Dec.  4,  Jan.  i  and  29. 

F.  Kohlrausch. — A  biographical  sketch,  by  E.  Riecke,  of 
the  late  Friedrich  Kohlrausch,  formerly  president  of  the  Ger¬ 
man  Rcichsanstalt.  His  manifold  researches  in  physics,  de¬ 
velopment  of  measuring  methods,  his  fundamental  work  on 
electrolysis,  and  the  great  impetus  which  he  has  given  to  prac¬ 
tical  physical  laboratory  work  in  German  universities  are 
pointed  out. — Phys.  Zeit.,  Feb.  10. 

S.  P.  Thompson. — A  biographical  sketch,  with  portrait,  of 
Prof.  Silvanus  P.  Thompson.— CawiVr’j  Mag.,  February. 


Book  Reviews. 

Millwrighting.  By  James  F.  Hobart.  New  York:  McGraw- 
Hill  Book  Company.  401  pages,  141  illustrations.  Price,  $3. 
This  work  embodies  not  only  the  author’s  wide  experience 
in  this  branch  of  work  on  which  he  is  amply  qualified  to  write, 
but  also  reflects  the  best  practice  of  other  millwrights.  It  is 
difficult  to  imagine  any  phase  of  millwrighting  which  is  not 
touched  upon.  The  treatment  is  highly  practical  and  well 
illustrated,  and  an  admirable  ii-page  index  is  appended. 


Manual  for  Engineers.  Published  by  University  of  Ten¬ 
nessee,  Knoxville.  Compiled  by  Charles  E.  Ferris,  profes¬ 
sor  of  mechanical  engineering.  Fourteenth  edition.  Knox¬ 
ville,  Tenn. :  University  Press.  165  pages.  Price,  50  cents. 

This  booklet,  of  vest-pocket  size,  puts  into  convenient  form 
a  mass  of  tabular  and  reference  data  which  has  been  drawn 
from  various  engineering  sources.  The  contents  appear  to  have 
been  selected  with  a  view  to  the  requirements  of  the  practical 
engineer  and  business  man,  and  the  information  given  on  a 
variety  of  subjects  should  make  the  book  a  useful  pocket  com¬ 
panion  for  reference.  A  secondary  purpose  of  the  manual  is 
to  interest  readers  in  technical  education,  and  especially  in  the 
advantages  enjoyed  by  students  at  the  University  of  Tennessee. 


Maver’s  Wireless  Telegraphy  and  Telephony.  William 
Maver,  Jr.  New  York:  Maver  Publishing  Company.  350 
pages,  illustrated.  Price,  $3. 

The  present  manual  is  similar  in  general  character  and  style 
to  the  well-known  “Handbook  of  American  Telegraphy”  by 
the  same  author.  The  work  is  comprehensive,  and  particular 
pains  have  been  taken  to  render  the  explanations  as  simple  as 
possible;  yet  mathematics  are  used  to  a  certain  extent  where 
treating  subjects  which  cannot  be  approached  otherwise.  To 
the  old  edition  the  author  has  added  a  chapter  entitled  “The 
Amateur  Department,”  in  which  is  given  a  detailed  description 
of  a  typical  amateur  station,  together  with  instructions  for 
setting  up  and  operating  the  apparatus.  The  added  matter  is 
given  in  the  form  of  an  appendix,  with  cross-references  to 
the  body  of  the  text.  Thirty-two  pages  at  the  end  of  the 
volume  are  devoted  to  wireless  telephony. 


Electric  Power-Plant  Engineering.  By  J.  Weingreen.  New 
York:  McGraw-Hill  Book  Company.  431  pages,  291  illus¬ 
trations.  Price,  $5. 

The  design  of  a  power  plant  usually  consists  in  the  selection 
and  location  of  apparatus  in  such  a  manner  as  to  give  the  re¬ 
quired  results  at  maximum  output  for  the  investment.  Mr. 
Weingreen  has  presented  that  part  of  the  central-station  prob¬ 
lem  which  bears  on  the  electrical  equipment  He  discusses  the 
operating  theory  of  all  auxiliary  apparatus,  such  as  potential 
regulators,  lightning  arresters,  circuit-breakers,  relays,  switches, 
etc.,  while  the  theory  of  machines,  such  as  generators,  trans¬ 
formers,  synchronous  converters,  etc.,  being  presumably  familiar 
to  all  engineers,  is  not  treated.  In  addition  to  considering  the 
operating  characteristics  of  various  apparatus  in  order  to  aid 
in  its  selection,  the  location  and  connection  of  the  apparatus  in 
various  types  of  stations  are  discussed.  Taking  the  term 
switchboard  in  its  broadest  sense,  which  includes  all  apparatus 
forming  a  part  of  the  system  for  the  control  and  measurement 
of  electric  energy  as  dictated  by  the  demands  of  the  load,  this 
book  may  be  considered  as  a  very  broad  treatment  of  switch¬ 
board  design. 

The  book  is  divided  into  two  parts,  direct  current  and  alter¬ 
nating  current,  and  the  alternating-current  section  is  again 
divided  into  low  tension  and  high  tension.  Many  of  the  illus¬ 
trations  appear  to  have  been  made  especially  for  the  book,  par¬ 
ticularly  those  relating  to  wiring  diagrams  of  complete  stations, 
as  well  as  drawings  showing  the  mechanical  structure  of  the 
switchboards,  bus  compartments,  switch  compartments,  conduit, 
etc.  The  author  has  attempted  to  represent  typical  stations 
over  a  complete  range  of  sizes,  both  central  stations  and  sub¬ 
stations,  and  the  drawings  are  selected  with  this  idea  in  mind. 


/ 
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New  Apparatus  and  Appliances 


SUBMARINE  CABLE. 


The  Western  Union  Telegraph  Company  recently  obtained 
from  the  Waterbnry  Company,  New  York,  a  single  length  of 
cable  weighing  26  tons  which  is  of  more  than  usual  interest. 
The  cable  is  of  the  submarine  type  and  is  one  mile  in  length ; 
it  is  2.5  in.  in  diameter  and  of  extremely  heavy  construction. 
A  view  of  the  cable,  showing  the  various  layers,  is  given  here¬ 
with. 

The  cable  consists  of  25  pairs  of  No.  14  B.  &  S.  gauge  copper  ' 
wires.  Each  conductor  is  insulated  with  three  wrappings  of 
special  insulating  paper,  and  the  conductors  are  paired  with  a 
twist  of  6  in.  The  pairs  are  so  laid  up  that  each  layer  contains 
a  distinctly  colored  pair  which  serves  as  a  tracer  for  that  layer. 
The  core  is  covered  with  three  wrappings  of  special  heavy 
paper  over  all.  The  complete  core,  after  being  thoroughly 
dried  out,  is  covered  with  a  sheath  of  pure  lead  3/16  in.  in 
thickness.  As  the  life  of  all  dry-core  cable,  and  especially  that 
for  submarine  service,  is  dependent  upon  the  integrity  of  the 
lead  sheath,  the  leaded  cable  was  tested  upon  completion  of 


Details  of  Submarine  Cable. 


this  operation  in  the  manufacture,  after  the  entire  cable  had 
been  immersed  in  a  testing  tank  of  water  for  24  hours. 

The  mechanical  and  electrical  properties  of  the  lead-covered 
cable  being  satisfactory  at  this  point  in  the  manufacture,  the 
operation  of  applying  the  armor  was  begun.  To  protect  the 
lead  sheath  and  serve  as  a  bedding  for  the  armor  wires,  three 
reversed  servings  of  soft  jute  roving  saturated  with  tar  com¬ 
pound  were  first  applied  to  the  cable.  Upon  this  bedding  23 
galvanized  steel  armor  wires  0.24  in.  in  diameter  were  laid  up. 
Upon  the  armor  wires  two  reversed  servings  of  hard  twisted 
jute  yarn,  saturated  with  a  preserving  compound,  were  placed. 
The  operations  of  applying  the  bedding,  the  armor  wires  and 
the  final  covering  of  jute  yarn  were  carried  on  simultaneously. 

To  complete  the  cable  it  was  given  a  coating  of  whitewash 
which  was  effected  by  placing  the  capstan  or  pull-off  wheel  of 
the  armoring  machine  in  a  bath  of  whitewash.  This  coating 
was  applied  continuously  as  the  completed  cable  came  from  the 
armoring  machine,  and  is  intended  to  keep  the  layers  of  cable, 
when  on  the  reel,  from  sticking  to  each  other,  due  to  the  cohe¬ 
sion  of  the  jute  yarn  with  its  preservative  compound. 


The  final  test  on  the  cable  was  made  by  the  inspector  for 
the  Western  Union  Telegraph  Company,  after  the  completed 
cable  had  been  submerged  in  water  for  24  hours.  An  expe¬ 
dient  was  resorted  to  at  this  point  in  the  process  which  avoided 
the  moving  of  the  26-ton  reel  of  cable  to  the  testing  tank  main¬ 
tained  for  that  purpose.  A  piece  of  sail  cloth  was  wound 
around  the  reel  m  such  a  way  as  to  form  a  reservoir.  This 
was  then  filled  with  water  until  the  cable  was  completely  sub¬ 
merged  and  allowed  to  stand  for  the  required  24  hours. 

The  final  inspection  covered  the  examination  into  the  mechan¬ 
ical  details  and  measurements,  together  with  tests  of  the  elec¬ 
trical  properties,  which  included  a  test  for  insulation  resistance, 
specified  to  be  not  less  than  500  megohms  per  mile,  and  a  test 
for  electrostatic  capacity,  specified  to  be  not  more  than  0.095 
microfarads  per  mile.  The  final  electrical  test  was  for  dielectric 
strength  using  a  potential  of  2000  volts  applied  between  each 
conductor  and  all  of  the  others,  and  between  all  of  the  con¬ 
ductors  and  ground.  The  results  of  these  tests  in  all  instances 
were  entirely  satisfactory  on  this  particular  cable. 

The  reel  upon  which  the  cable  was  shipped  is  9  ft.  in  diameter 
and  7  ft  long,  and  weighs,  with  the  cable,  26  tons,  as  pre¬ 
viously  stated.  For  its  transportation  through  the  streets  of 
Brooklyn  to  the  cable  dock  of  the  Western  Union  Telegraph 
Company,  situated  in  Jersey  City,  N.  J.,  use  was  made  of  a 
team  of  20  horses. 


OZONE  GENERATOR  FOR  THE  BEDROOM. 

An  important  aid  in  the  treatment  of  disease  is  the  ridding 
of  the  sickroom  of  impure  air  and  obnoxious  bacteria.  The 
same  principle  is  no  less  advantageously  applied  to  the  poorly 
ventilated  workroom  or  office,  for  it  has  been  shown  that  the 
good  health  and  spirits  of  the  inmates  are  closely  associated 
with  the  quality  of  the  air  they  breathe.  An  interesting  ap¬ 
plication  of  electrical  energy  to  this  end  is  the  production  of 
ozone  by  high-tension  brush  discharges.  Such  apparatus  is 
now  constructed  for  purifying  and  sterilizing  air  and  water 
supplies,  and  with  the  increasing  understanding  of  the  ben»- 


Ozone  Generator, 


ficial  results  obtained  (of  which  there  seems  to  be  excellent 
medical  testimony)  smaller  appliances  are  now  offered,  spe¬ 
cially  designed  for  bedroom  and  sickroom  purposes. 

The  device  illustrated  herewith  comprises  a  small  trans¬ 
former,  delivering  at  the  discharge  electrodes  a  potential  of 
about  6000  volts.  The  silent  brush  discharge  occurs  between 
banks  of  small  sharpened  points  on  cylinders  contained  in  the 
lower  box  section,  one  side  of  which  has  been  cut  away  to  show 
its  interior.  The  arrangement  of  the  gap  and  character  of  the 
discharge  is  such  that  a  maximum  proportion  of  ozone  is 
generated,  accompanied  by  a  negligible  quantity  of  nitrous 
oxides.  The  device  shown  in  the  illustration  is  applicable  to 
alternating-current  circuits,  but  by  the  addition  of  a  small 


inverted  rotary-generator  set  it  may  be  used  from  a  direct- 
current  supply.  It  consumes  approximately  20  watts. 

Ozone,  the  product  of  the  machine,  is  a  powerful  germicide 
and  purifier,  which  is  produced  in  nature  by  the  pine  forests, 
sea  waves  and  other  agencies.  It  is  to  the  presence  of  this 
oxygen  derivative  that  the  bracing  effect  of  many  climates  is 
credited.  The  results  shown  by  the  artificially  generated  gas 
in  cases  where  these  ozone  machines  have  been  installed  in 
close  offices,  workrooms  and  sleeping  apartments  have  ap¬ 
parently  borne  out  the  expectations  based  upon  the  observed 
effects  of  natural  ozone  in  mountain  and  sea  air. 

'1  he  ozone  air  purifier  illustrated  is  especially  designed  for 
l)edroom  and  sickroom  use,  as  well  as  for  sweetening  and 
sterilizing  the  air  in  any  badly  ventilated  place.  It  is  manu¬ 
factured  by  the  Ozone  Pure  Arifier  Company,  160  Adams 
Street,  Chicago,  Ill. 


neuralgia,  insomnia,  paralysis,  la  grippe,  bronchitis  and  other 
diseases.  But  besides  its  possibilities  in  therapeutics,  the  elec¬ 
tric  robe  may  be  put  to  other  uses.  Physicians,  automobilists, 
athletes,  tubercular  patients  and  others  who  are  exposed  to  out¬ 
door  cold  will  appreciate  the  use  of  the  robe  as  a  body  warmer. 
Or  it  may  be  used  simply  as  an  article  of  luxury  or  as  a  com¬ 
fort  to  the  aged  and  persons  in  delicate  health.  The  electric 
heated  robe  is  marketed  by  the  Electric  Heated  Garment  Com¬ 
pany,  52  Mentor  Building,  Chicago,  Ill. 


SHOCK  ABSORBER  FOR  TUNGSTEN  LAMP 


In  spite  of  the  numerous  inherent  advantages  of  the  tungsten 
lamp,  in  comparison  with  its  older  carbon-filament  rival,  it  suf¬ 
fers  by  reason  of  its  greater  fragility.  This  disadvantage  has 
been  rendered  of  less  importance  in  the  more  recent  forms  of 
the  lamps  and  can  be  practically  removed  entirely  by  the  use 
of  a  proper  shock  absorber.  Such  a  device,  known  as  the 
“Tungstelet,”  is  illustrated  herewith.  The  device  is  so  ar¬ 
ranged  that  the  weight  of  the  lamp  socket  and  shade  is  bal¬ 
anced  against  the  compression  of  a  spring;  any  vibration  which 
reaches  the  plunger  to  which  the  spring  is  attached  is  absorbed 
by  this  spring. 

Among  the  noteworthy  features  of  the  device  are  its  com¬ 
pactness,  neatness  in  appearance,  provision  for  surplus  wire 
and  insurance  against  danger  if  the  spring  should  break  by  rea¬ 
son  of  a  flange  on  the  plunger. 

It  is  said  that  when  a  tungsten  lamp  was  equipped  with  the 
device  attached  to  a  fixture  subjected  to  vibrations  enforced  by 


ELECTRICALLY  HEATED  GARMENT, 


One  of  the  most  convenient  methods  of  applying  heat  to  the 
human  body  is  by  the  use  of  an  electric  resistance  device. 
Small  heating  pads  of  some  woven  fabric  containing  resistance 
material  adapted  to  be  heated  when  the  terminals  are  con¬ 
nected  to  a  source  of  electric  energy  have  been  in  use  for  a 
number  of  years  and  are  of  well-proved  utility.  The  accom¬ 
panying  illustration  shows  the  extension  of  this  principle  to  an 
entire  garment  which  the  patient  may  put  on,  enveloping  him¬ 
self  from  head  to  foot  in  an  internally  heated  robe,  which  im¬ 
parts  a  luxurious  sense  of  warmth  to  the  whole  body.  The 
electric  garment  shown  comprises  a  lounging  robe  of  woolen 


Figs.  1  and  2— Details  and  Application  of  Shock  Absorber. 

means  of  a  motor  no  breakage  occurred,  even  under  the  most 
severe  conditions.  When  the  motor  was  started  or  stopped  the 
lamp  fixture  was  subjected  to  a  sudden  jump  which  approxi¬ 
mated  the  sudden  shocks  which  it  is  liable  to  receive  at  in¬ 
frequent  intervals  in  actual  practice.  The  steady  running  of 
the  motor  produced  a  vibration  which  was  much  more  severe 
than  exists  in  ordinary  practice.  In  each  case  the  lamp  was 
not  affected,  the  vibration  being  properly  minimized  by  the 
Tungstelet.  The  device  is  being  placed  on  the  market  by  the 
Tungstelet  Company,  loi  Water  Street,  New  York,  in  three 
styles  for  fixtures,  for  cluster  stems  and  in  a  special  self-con¬ 
tained  complete  fixture  style  for  low  ceilings  and  show  win¬ 
dows. 


Electrically  Heated  Garment. 


material  in  the  interlining  of  which  is  inserted  about  7000  ft. 
of  stranded  copper  conductor  of  small  cross-section.  This 
resistor  element  extends  throughout  the  entire  garment,  includ¬ 
ing  the  outside  surfaces  of  the  sleeves,  and  when  connected,  is 
warmed  gradually,  giving  a  uniform,  comfortable  and  safe 
heat,  which,  even  if  continued,  will  not  exceed  a  temperature 
of  13s  deg.  Fahr.  The  robe  consumes  about  550  watts  at  110 
volts,  and  can  be  used  on  either  direct  current  or  alternating 
current.  It  is  fitted  with  an  attachment  plug  and  indicating 
snap  switch,  which  may  be  placed  in  the  patient’s  hands,  leaving 
him  to  control  the  robe  temperature  by  turning  the  energy  on 
and  off  at  intervals. 

Heat  is  often  a  beneficial  remedial  agent,  as  in  rheumatism. 
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pump  house,  3100  ft.  underground,  was  retouched  from  an  ac¬ 
tual  flashlight  photograph  obtained  during  a  recent  visit  to  the 
mine. 


ELECTRIC  MINE  PUMPING  INSTALLATION  FOR 
HANDLING  HOT  WATER. 


In  reopening  the  Ward  shaft  at  Virginia  City,  Nev.,  a  con¬ 
siderable  flow  of  hot  water  was  encountered,  which  for  a  time 
baffled  the  efforts  of  the  workmen.  The  great  depth  of  this 
shaft,  3480  ft,  and  the  high  temperature  of  the  water,  175 
deg.,  made  the  work  of  pumping  out  the  impounded  quantity 
very  difficult,  but  a  temporary  electric  pumping  outfit  was  finally 
successfully  put  into  commission,  and  has  since  been  sup¬ 
planted  by  a  permanent  installation  which  easily  handles  the 
present  continuous  hot  flow. 

For  emptying  the  mines,  in  the  first  place,  a  temporary  motor- 
driven  pump  equipment  was  installed,  by  which  compressed 
air  driven  sinker  pumps  at  the  bottom  of  the  shaft  lifted  the 
water  to  a  centrifugal  pump  on  the  233(>-ft.  level.  This,  in  turn, 
delivered  to  a  vertical  triplex  pump  on  the  2100-ft.  level.  The 
sinker  pumps  were  supplied  with  compressed  air  from  two 
loo-hp  Ingersoll-Sergeant  compound  air  compressors  driven 
by  lOO-hp  Westinghouse  motors  located  on  the  surface.  A 
three-stage  Byron  Jackson  centrifugal  pump  on  the  interme¬ 
diate  level  was  belted  to  a  so-hp  Westinghouse  induction  motor, 
while  a  lOO-hp  Westinghouse  induction  motor  drove  a  x 
8-in.  Knowles  vertical  triplex  pump  at  the  uppermost  pumping 
level. 

This  apparatus  has  since  been  replaced  by  the  installation  of 
the  permanent  pumping  plant  located  in  a  pumping  station  80 
ft.  long,  24  ft.  wide  and  20  ft.  high,  connected  with  the  shaft 
3100  ft.  below  the  surface.  The  permanent  pumping  equipment 
consists  of  a  special  slow-speed,  8oo-hp  Westinghouse  induc¬ 
tion  motor,  direct-connected  to  a  Knowles  express  type,  duplex, 
double-acting  pump,  operated  at  195  r.p.m.  The  valves  and 
other  visible  parts  are  of  bronze,  and  the  pump  has  a  capacity 
of  delivering  1600  gal.  per  minute  against  a  total  head  of 
1550  ft. 

The  total  cost  of  the  installation,  complete  for  operation,  was 
about  $125,000.  The  pumps  are  supplied  by  either  one  of  the 


STEAM  TURBINE-DRIVEN  CENTRIFUGAL  BOILER 
FEED  PUMP. 


The  first  requisite  of  a  boiler-feed  pump  is  the  ability  to  give 
uninterrupted  service  while  receiving  little,  and  often  unskilled, 
attention.  For  this  reason  the  simple  direct-acting  pump  has 
long  held  the  field  in  spite  of  its  many  shortcomings  such  as 
large  steam  consumption,  shock  and  vibration,  numerous 
valves,  unsuitability  for  close  regulation,  etc. 

The  centrifugal  pump,  however,  is  free  from  many  of  the 


Turbine-Driven  Boiler  Feed  Pump. 

disadvantages  of  the  reciprocating  pump,  and  possesses  several 
important  advantages  in  addition.  One  thing  that  has 
retarded  the  introduction  of  the  centrifugal  boiler-feed  pump  is 
the  fact  that  it  is  not  suited  to  reciprocating-engine  drive. 
However,  the  pump  may  be  driven  by  a  steam  turbine  or  elec¬ 
tric  motor,  and  the  two-stage,  steam  turbine-driven  pump 
shown  by  the  accompanying  engraving  is  designed  to  deliver 
1600  gal.  per  minute  against  a  head  of  700  ft.  at  2800  r.p.m. 

The  impeller  of  the  pump  here  illustrated  is  of  bronze,  and 
a  further  notable  feature  is  the  absence  of  guide  vanes.  One 
of  the  chief  obstacles  to  high  head  per  stage  in  certain  types  of 
centrifugal  pumps  has  been  the  leakage  from  the  discharge,  past 
the  impeller,  back  to  the  suction  chamber.  In  this  pump  this 
has  been  prevented  by  the  use  of  special  labyrinth  packing  rings 
instead  of  the  plain,  straight,  water-packed  joint  commonly  em¬ 
ployed.  At  each  joint  there  is  one  labyrinth  ring  attached  to  the 
impeller  and  another  meshing  with  it  set  into  a  recess  in  the 
pump  casting  and  secured  in  place  by  the  act  of  letting  the 
cover  down  upon  the  lower  pump  casing.  The  two  labyrinths  in¬ 
termesh  in  such  a  way  as  to  form  a  long,  tortuous  passage  in 
which  any  leakage  currents  are  repeatedly  broken  up.  At  the 
same  time  the  water  within  the  labyrinth  is  set  in  motion  by 
the  drag  of  the  moving  ring,  creating  a  counter  centrifugal 
force  in  opposition  to  the  leakage. 

The  casing  of  the  pump  consists  of  two  parts  only:  the  bot¬ 
tom  casting  and  the  cover  casting.  In  the  bottom  casting  are 
formed  the  inlet  and  outlet  passages  to  the  piping,  while 
both  castings  contain  passages  leading  from  the  delivery  of  the 
first  impeller  to  the  inlet  of  the  second,  these  passages  being 
cast  in  the  solid  metal.  The  top,  or  cover  casting,  when  raised, 
exposes  the  entire  interior  and  all  working  parts  of  the  pump, 
and,  after  removing  the  shaft-bearing  caps,  the  impeller  may  be 
lifted  out  entire,  so  that  all  parts  are  rendered  accessible  by 
the  breaking  of  only  one  packed  joint,  namely,  that  between  the 
two  halves  of  the  main  casting.  The  connections  to  the  suc¬ 
tion  and  discharge  pipes  need  not  be  disturbed  in  any  way. 
The  flange  of  the  suction  opening  may  be  seen  at  the  end  of 
the  pump  under  the  bearing,  while  the  discharge  opening  is 
directed  horizontally  on  the  farther  side  of  the  pump. 


Hot  Water  Pump. 


two  centrifugals  located  in  the  sump  at  the  bottom  of  the  shaft, 
and  operated  by  special  75-hp  Westinghouse  motors  on  a  ver¬ 
tical  shaft. 

The  electric  current  is  taken  down  the  shaft  at  2240  volts 
over  a  three-conductor,  lead-covered,  steel-armored  cable  of 
400,000  circ.  mils  capacity.  The  electrical  equipment,  from  the 
automatic  oil  circuit-breakers  on  the  surface  to  the  motors  them¬ 
selves,  is  the  best  that  money  can  buy;  and  in  operation,  with 
the  Westinghouse  plants  of  the  Truckee  River  Electric  Com¬ 
pany  behind  it,  results  have  been  obtained  which  are  claimed  as 
never  before  approached  for  this  class  of  work. 

The  accompanying  illustration  of  the  present  permanent 
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The  bearings  are  all  of  the  ring-oiled  type  used  for  electric 
motors  and  generators.  They  are  of  ample  dimensions  and  are 
supported  on  hollow  brackets  or  pedestals  entirely  separate  from 
the  pump  casting.  These  pedestals  contain  oil  wells  and  are 
fitted  with  the  usual  cocks  and  gage  glasses.  While  the  im¬ 
pellers  are  in  perfect  hydraulic  balance,  one  of  the  bearings 
is  made  of  the  marine  thrust  type  in  order  to  take  care  of  any 
end  thrust  that  might  be  developed  by  possible  clogging  of  the 
balancing  passages  in  the  impellers. 

Leakage  of  water  outboard  around  the  shaft  at  the  discharge 
end  of  the  pump  or  leakage  of  air  into  the  suction  side  of  the 
pump  are  prevented  by  packing  glands,  which  in  addition  to 
packing  material  under  pressure,  have  a  central  open  part  to 
which  water  under  pressure  is  introduced,  effectually  preventing 
the  entrance  of  air.  As  pump  shafts  are  sometimes  injured  by 
excessive  friction  and  scoring  due  to  improper  use  of  the 
wrench  on  the  nuts  in  drawing  up  the  followers  of  the  packing 
glands,  and  also  to  protect  against  corrosion  by  water,  the 
shaft  is  protected  by  bronze  sleeves  extending  from  the  out¬ 
side  packing  up  to  the  impeller.  In  case  of  scoring  or  erosion 
of  this  sleeve  it  can  be  replaced  without  renewing  the  shaft. 
I.eakage  of  water  around  the  shaft  where  it  passes  through  the 
diaphragm  separating  the  two  stages,  is  prevented  by  a  long 
bronze-lined,  water-packed  joint  in  which  there  is  no  rubbing 
contact 

The  pump  is  directly  driven  through  a  flexible  coupling  by 
a  steam  .turbine  upon  the  same  bedplate.  The  turbine  is  de¬ 
signed  to  receive  steam  at  200  lb.  gage  pressure  with  150  de^. 
Fahr.  superheat  and  to  exhaust  into  open  heaters. 

The  pump  can  be  controlled  by  an  ordinary  pump  governor 
of  either  the  constant  or  excess-pressure  type  inserted  in  the 
steam  line  ahead  of  the  turbine,  the  turbine  governor  acting 
merely  as  a  maximum-speed  limit.  The  turbine  governor  is 
driven  by  a  worm  gear  from  the  shaft  at  a  speed  of  900  r.p.m. 
.\s  an  additional  guarantee  against  excessive  speed,  an  emerg¬ 
ency  governor  is  fitted  to  the  end  of  the  shaft. 

In  a  turbine  of  this  type  the  best  steam  economy  is  secured 
when  the  nozzles  are  receiving  steam  at  the  full  pressure.  In 
order  to  make  possible  the  running  of  the  nozzles  at  the  higher 
efficiency  at  all  times,  including  periods  of  light  load,  it  is 
only  necessary  to  supply  hand  or  automatically  operated  valves 
for  shutting  off  one  or  more  nozzles  as  may  be  required.  Such 
valves  may  be  observed  at  the  top  of  the  machine  in  the  photo¬ 
graph.  Where  the  amount  of  exhaust  steam  available  in  a  plant 
is  more  than  is  required  to  heat  the  boiler-feed  water,  these 
turbines  admit  of  being  run  with  exhaust  steam  from  other 
auxiliaries,  exhausting  into  the  main  condenser,  or  they  can 
be  arranged  for  mixed  flow — that  is,  with  certain  nozzles  de¬ 
signed  to  receive  live  steam  and  others  to  receive  exhaust 
steam. 

The  machine  here  described  and  illustrated  is  one  of  two 
^  shipped  to  the  Detroit  Edison  Company  by  the  De  Laval  Steam 
Turbine  Company,  of  Trenton,  N.  J.  The  pump  is  said  to  have 
shown  under  test  at  full  load  an  efficiency  of  over  60  per  cent. 
Larger  pumps  of  this  type  and  make  are  said  to  have  shown  effi¬ 
ciencies  above  85  per  cent. 


MOTOR-DRIVEN  PUNCH  PRESSES. 

The  accompanying  illustrations  show  several  of  a  number 
of  motor-driven  stamping  presses  for  making  metal  boxes, 
installed  in  the  modern  factory  of  the  Eclipse  Box  Manufac¬ 
turing  Company,  Grand  Rapids,  Mich.  Fig.  i  shows  a  Toledo 
open-back,  inclinable,  plain  press  used  for  making  handles,  lock 
parts,  escutcheons,  corner  reinforcements  and  other  similar  parts 
of  metal  boxes.  This  machine  is  driven  by  a  2^-hp,  250-volt 
Westinghousc  direct -current  shunt  motor,  which  runs  at  1025 
r.p.m.  The  line  switch  and  starting  rheostat  are  shown  mounted 
directly  on  the  machine  frame.  The  large  spur-gear  reduction, 
meshing  with  the  motor  pinion,  transmits  directly  to  the  crank 
shaft  which  carries  the  pitman  connecting  to  the  cross-head 
punch  motion. 

Fig.  2  shows  a  Toledo  deep-gap  press  used  for  riveting  steel 


frames  for  metal-bound  wood  boxes  and  for  riveting  together 
the  steel  parts  for  all-metal  or  metal-bound  wooden  boxes. 
The  drive  is  by  means  of  a  2-hp,  2So-volt  Westinghouse  motor, 
running  at  775  r.p.m.,  and  geared  to  the  shaft  from  which  the 
punch  eccentric  is  operated. 

The  demand  for  individually  driven  presses  has  been  growing 


Fig.  1 — Motor- Driven  Punch  Press. 


for  several  years,  and  at  the  present  time  the  manufacturer  is 
furnishing  a  greater  number  of  machines  fitted  with  this  mod¬ 
ern  form  of  electrical  operation  than  ever  before.  The  grow- 


Fig  2 — Motor- Driven  Punch  Press. 


ing  scarcity  of  wood  for  packing  cases  has  forced  shippers 
into  an  increasing  use  of  steel  boxes.  The  industry  thus 
started  is  destined  to  develop  shortly  into  a  very  great  business, 
which  will  include  the  manufacture  of  all  kinds  of  containers 
for  which  wood  is  now  used. 
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Industrial  and  Commercial  News 


The  Week  ra  Trade. 

Although  there  is  no  doubt  that  commercial  business 
is  not  as  active  as  it  was  before  the  beginning  of  the 
new  year,  reports  for  last  week  were  more  cheer¬ 
ful  than  those  for  the  two  weeks  immediately  previous. 
There  was  considerable  evidence  of  expansion  in  jobbing 
trade,  due  possibly  to  the  advance  of  the  season,  and  in 
every  central  market  there  were  numbers  of  buyers.  While 
the  orders  from  these  are  not  as  heavy  as  had  been  antici¬ 
pated,  they  are  still  fairly  liberal.  It  is  noticeable  that  the 
jobbing  trade  in  the  East  is  slower  to  regain  its  activ¬ 
ity  than  in  the  West.  This  is  but  another  evidence  of  the 
fact  that  the  South  and  West  are  to-day  the  most  prosperous 
divisions  of  the  country.  It  is  not  improbable  that  the  reports 
of  cancellations  have  been  exaggerated  to  some  extent,  and  that 
the  previous  orders  received  by  wholesalers  will,  for  the  most 
part,  be  eventually  executed.  Weather  conditions  have  been 
favorable  to  the  crops,  and  although  some  damage  has  been 
reported  to  Winter  wheat,  it  is  less  considerable  than  the 
speculators  in  the  Chicago  market  have  made  it  appear.  Manu¬ 
facturers  are  well  supplied  with  orders,  and  there  is  little  evi¬ 
dence  of  any  cessation  in  activity,  except  in  the  textile  and 
boot  and  shoe  trades.  Collections  continue  to  be  only  fair,  but 
are  better  in  the  West  than  in  the  East.  Business  failures  for 
the  week  ended  Feb.  17,  as  reported  by  Bradstreet’s,  were  269 
against  249  the  previous  week ;  282  in  the  same  week  of  1909 ; 
326  in  1908;  177  in  1907,  and  186  in  1906. 

The  Copper  Market. 

During  the  early  part  of  the  past  week  the  copper  mar¬ 
ket  was  extremely  dull  and  prices  had  a  sagging  ten¬ 
dency.  Electrolytic  declined  from  %  to  %  the  do¬ 
mestic  market,  and  in  the  European  market  the  recession  was 
even  greater.  Consumers  appear  to  be  indifferent,  and  the  lim¬ 
ited  sales  that  were  actually  made  to  them  were  mostly  for 
April  delivery.  Toward  the  end  of  the  week  there  was  some 
little  movement  on  the  part  of  foreign  speculators,  but  it  was 
not  enough  to  stimulate  prices  to  any  appreciable  extent.  In 
spite  of  the  excellent  showing  m,ade  in  the  January  statement  of 
the  Copper  Producers’  Association,  a  number  of  statisticians 
figure  that  there  is  still  an  enormous  amount  of  copper  availa¬ 
ble  for  the  melters.  One  of  these  calculators  estimates  that 
there  was,  in  this  country  and  Europe,  on  the  first  of  the  year, 
about  540,000,000  lb.  The  same  statistician  calculates  that 
during  the  years  1908  and  1909  the  world’s  production  of  cop¬ 
per  exceeded  the  world’s  consumption  by  more  than  270,000 
tons.  There  is  little  further  talk  of  the  great  Amalgamated 
merger,  although  it  is  generally  understood  that  the  Anaconda 
Copper  Company  will  eventually  absorb  the  Butte  properties. 
Exports  for  February,  including  Feb.  17,  are  19,259  tons.  At 
the  daily  call  on  the  Metal  Exchange  Feb.  19  prices  were  as 
quoted  in  the  table. 

Settling 

Bid.  Asked.  price. 

Spot  . X..X..X....  12.87^  13.00  .... 

February  .  12.87^  13.00  12.95 

March  .  12.8754  13.00  12.95 

Market  dull. 

The  London  Feb.  19  prices  were  as  follows: 

Noon. 

£  s 

Standard  copper,  y>ot . 59  7 

Standard  copper,  futures . 60  3 

Sales  of  sjiot . 

Sales  of  futures . 

Extreme  fluctuations  for  this  year: 

Standard  . . 

London,  spot . . 

London,  futures . 

London,  best  selected 

INDUSTRIAL  AND  COMMERCIAL  NOTES. 

Large  Vancouver  Contract  Awarded. — The  Vancouver 
Island  Power  Company  has  awarded  to  the  John  McDougall 
Caledonian  Iron  Works  Limited,  Montreal,  a  contract  for  the 
first  of  four  4000-kw  units  for  the  company’s  power  generating 
station  on  the  Jordan  River  on  Vancouver  Island.  The  Van¬ 
couver  Island  Power  Company  is  to  supply  electric  power  to 
the  British  Columbia  Electric  Railway  Company  for  power 


and  lighting  purposes  in  Victoria  and  throughout  the  island. 
The  development  on  the  Jordan  River  has  a  head  of  1180  ft., 
and  the  penstocks  will  be  over  9000  ft  long.  The  plant  is  to 
be  located  on  tide  water.  The  unit  contracted  for  will  con¬ 
sist  of  a  6000-hp  Doble  impulse  waterwheel  directly  coupled  to 
a  4000-kw  Allis-Chalmers  turbine  generator  running  at  400 
r.p.m.  The  waterwheel  and  generator  will  be  built  in  Montreal, 
and  the  price  mentioned  in  the  contract  is  $53,000.  The  power 
company  proposes  to  install  next  year  a  generating  unit  of 
20,000  hp  at  the  Lake  Buntzen  plant,  which  will  cost,  when 
complete,  $500,000.  There  is  now  developed  at  the  generat¬ 
ing  station  33,000  hp,  and  the  maximum  amount  available  for 
development  at  this  point  is  60,000  hp. 

Crocker- Wheeler  Reports  Optimistic. — At  the  recent 
meeting,  at  Ampere,  N.  J.,  of  the  district  and  branch  office 
managers  of  the  Crocker-Wheeler  Company,  very  optimistic 
reports  were  made  as  to  the  outlook  for  business  during  the 
coming  year.  The  general  demand  for  motors,  generators  and 
transformers  was  said  to  be  very  satisfactory  and  the  numer¬ 
ous  inquiries  indicate  good  business  for  the  entire  year.  The 
company  preserved  the  personnel  and  organization  of  its  sell¬ 
ing  force  during  the  season  of  dull  business  and  is  now  in 
good  shape  to  market  its  product.  Those  at  the  meeting  with 
the  territories  they  control  were:  Boston,  R.  N.  C.  Barnes, 
manager;  New  Haven,  W.  F.  Hurlburt,  manager;  New  York, 
F,  B,  DeGress,  manager;  Syracuse,  H.  B.  Hussey,  manager; 
Newark,  H.  L.  Patteson,  manager;  Philadelphia,  S.  Russell, 
Jr.,  manager;  Baltimore,  Harold  Lomas,  manager;  Charlotte, 
N.  C.,  O.  A.  Robbins,  manager;  Birmingham,  Ala.,  B.  A. 
Schroder,  manager;  Pittsburgh,  H.  J.  Sage,  manager;  Cleve¬ 
land,  Howard  Dingle,  manager;  Chicago,  Julian  Roe,  manager; 
Denver,  D.  Vance  Sickman,  manager,  and  Detroit,  Chas.  W. 
Cross,  manager. 

Expansion  of  Connecticut  Telephone  &  Electric  Com¬ 
pany. — The  Connecticut  Telephone  &  Electric  Company, 
of  Meriden,  Conn.,  was  organized  in  the  spring  of  1893  for  the 
purpose  of  manufacturing  long  distance  and  interior  telephone 
equipment.  Since  that  time  it  has  branched  out  very  exten¬ 
sively  into  high-grade  electrical  specialties,  among  the  latest  be¬ 
ing  the  Connecticut  gas-engine  ignition  specialties,  for  auto¬ 
mobiles,  motor  boats,  etc.,  which  are  now  being  handled  by 
its  sales  representatives,  the  United  Manufacturers,  Broadway 
and  76th  St.,  New  York.  Among  these  specialties  are  Con¬ 
necticut  spark-coils,  timers,  distributors,  switches,  meters, 
terminals,  etc.,  and  the  new  Connecticut  high-tension  magneto 
which  has  just  entered  the  field.  A  new  form  of  shock  ab¬ 
sorber  will  also  be  placed  on  the  market  this  spring.  A  new 
addition  to  the  company’s  manufacturing  plant  is  now  being 
constructed  in  the  form  of  a  brick  addition  40  by  100  feet, 
which  will  be  utilized  for  the  general  increase  of  the  business. 
The  Connecticut  Company  still  retains  a  large  department 
which  is  devoted  exclusively  to  its  telephone  apparatus. 

Consolidation  of  New  Hampshire  Properties. — The  plant 
and  properties  of  the  Laconia,  N.  H.,  Electric  Lighting  Com¬ 
pany  have  been  purchased  by  the  Winnipiseogee  Gas  &  Electric 
Company,  of  Laconia.  The  same  company  has  also  purchased 
the  power  plant  upon  the  Winnipiseogee  River  at  East  Tilton, 
N.  H.  It  is  planning  to  erect  a  hydroelectric  plant  which  will 
develop  1000  hp.  This  will  be  operated  in  conjunction  with 
the  plant  at  Laconia.  The  Stone  &  Webster  Engineering  Cor¬ 
poration,  of  Boston,  has  been  engaged  to  prepare  the  plans. 
Work  will  begin  during  the  coming  season. 

New  Development  in  Wyoming. — E.  J.  Bell  and  R.  D. 
Stewart,  of  Laramie,  Wyo.,  have  secured  a  30-year  franchise 
to  supply  the  city  with  electricity  for  lamps  and  motors.  It 
is  proposed  to  construct  hydroelectric  plants  on  Nach’s  Fork 
and  Libby  Creek  in  the  mountains,  about  30  miles  from  the 
city.  It  is  estimated  that  4600  hp  will  be  developed  and  the 
cost  of  the  development  will  be  about  $300,000. 

Los  Angeles  Illumination. — The  Board  of  Public  Works 
of  Los  Angeles,  Cal.,  has  approved  plans  for  the  erection  of 
188  ornamental  lamp  posts  on  Pico  Street,  between  Main  Street 
and  Vermont  Avenue.  The  cost  of  this  installation  with  its 
maintenance  for  one  year  is  estimated  at  $35,000. 
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Mackay  Companies  Independent. — At  the  annual  meet¬ 
ing  of  the  stockholders  of  the  Mackay  Companies  last  week,  it 
was  announced  that  the  management  intended  to  sell  its  stock 
holdings  in  the  American  Telephone  &  Telegraph  Company. 
The  announcement  said  that  this  step  was  being  taken  in  def¬ 
erence  to  public  opinion,  which  views  with  suspicion  large 
holdings  of  stock  in  a  company  which  had  recently  purchased 
the  control  of  the  Western  Union  Telegraph  Company.  The 
announcement  said  also  that  the  stock  had  been  acquired  for 
the  purpose  of  making  arrangements  with  the  telephony  com¬ 
pany  for  the  construction  and  maintenance  of  joint  pole  lines 
over  stretches  of  country  where  the  business  of  neither  corpo¬ 
ration  was  sufficient  to  justify  independent  lines.  Many  of 
these  arrangements  had  been  made,  but  since  the  telephone 
company  had  become  so  deeply  interested  in  a  competing  tele¬ 
graph  company,  it  was  thought  best  to  sell  the  stock.  The 
Postal  telegraph  system,  it  is  announced,  will  continue  to  be 
free  and  independent,  and  prepared  to  maintain  competition. 
The  most  important  work  done  by  the  Commercial  Cable  Com¬ 
pany  last  year,  as  shown  by  the  report,  was  the  reconstruction 
of  the  vulnerable  parts  of  two  of  its  transatlantic  cables  which 
were  laid  in  1884.  New  cables  were  laid  from  New  York 
City  to  New  Foundland,  and  thence  eastward  to  connect  with 
the  transatlantic  cable  which  was  picked  up  in  mid-ocean. 
This  work  has  largely  added  to  the  facilities  of  the  cable  com¬ 
pany.  In  connection  with  the  outlook  for  telegraph  business, 
Clarence  H.  Mackay,  the  president  of  the  company,  who  has 
just  returned  from  a  tour  through  the  South,  expressed  him¬ 
self  as  exceedingly  optimistic.  He  said  that  if  the  telegraph 
business  was  any  barometer,  the  South  had  lost  none  of  its 
impetus  that  began  before  the  recent  panic.  It  is  understood 
that  arrangements  were  completed  some  time  ago  with  a  syndi¬ 
cate  of  bankers  to  take  the  telephone  stock  and  it  will  not  be 
thrown  upon  the  market. 

United  Wireless  Telegraph  Company. — Work  upon  the 
Montauk  Point  high-power  station  of  the  United  Wireless 
Telegraph  Company  will  be  commenced  at  once,  and  the  sta¬ 
tion  will  be  ready  for  operation  within  a  few  months.  The 
company  has  purchased  a  tract  of  land  on  Shepperd's  Neck  on 
the  west  side  of  Fort  Pond  Bay,  eight  miles  from  Montauk 
Point.  Two  400-ft.  towers  will  be  erected,  and  the  present 
station  at  Manhattan  Beach  will  be  discontinued.  A  similar 
station  will  probably  be  erected  at  some  point  on  the  French 
coast,  and  it  is  hoped  that  transatlantic  messages  can  be  trans¬ 
mitted  under  favorable  conditions.  The  company  is  also 
equipping  a  high-power  station  on  the  Pacific  Coast,  near  San 
Francisco,  where  the  towers  will  be  202  ft.  high.  The  officials 
of  the  company  report  that  orders  have  been  very  plentiful 
recently,  and  that  many  new  ships  have  been  equipped.  Re¬ 
cently  five  steamships  of  the  Brunswick  (Ga.)  Steamship  Com¬ 
pany  have  been  equipped  with  w'ireless.  These  boats  operate 
between  Brunswick  and  Texas  City.  A  number  of  sales  have 
been  made  upon  the  Great  Lakes,  the  two  most  important  boats 
recently  equipped  being  the  Hefflefinger,  of  Loraine,  Ohio,  and 
the  B.  G.  Kerr,  of  Cleveland.  All  told,  the  company  now  has 
its  apparatus  upon  260  steamships  sailing  from  American  ports. 
.\n  active  campaign  has  also  been  made  for  business  in  England 
and  on  the  Continent.  Recently  apparatus  w'as  installed  upon 
the  Fistrimo,  of  the  Wilson-Hull  Company  in  England,  and 
upon  two  of  the  fishing  boats  of  the  Hull  Steam  Fishing 
Company.  There  are  to-day  more  American  ships  equipped 
with  wireless  than  there  are  British,  which,  when  the  com¬ 
parative  size  of  the  shipping  interests  is  considered,  shows 
that  the  Englishmen  have  been  very  slow  to  take  up  wireless 
service. 

Ottawa  &  Montreal  Power  Transmission  Company. — 

large  scheme  of  Canadian  power  development  is  involved  -in  a 
petition  which  has  been  presented  to  the  House  of  Commons 
at  Ottawa  upon  which  a  bill  will  be  founded  incorporating  the 
Ottawa  &  Montreal  Power  Transmission  Company.  The  in¬ 
corporators  are  Cameron  McPherson  Edwards,  John  Burns 
F'raser,  R.  G.  Edwards,  W.  H.  A.  Fraser,  Hiram  Robinson, 
H.  K.  Egan,  R.  Lennox  Blackburn  and  Russell  Blackburn. 
The  company  is  composed  of  the  same  interests  that  control  the 
Ottawa  &  Hull  Power  Company,  which  now  supplies  the 
Ottawa  municipal  plant  and  numerous  other  industries  in  that 
city.  A  power  site  has  been  acquired  on  the  Lievre  River  and 
another  on  the  Nation  River,  and  legislation  is  requested  em¬ 
powering  the  company  to  purchase  other  powers  up  and  down 
the  Ottawa  and  Gatineau  Rivers.  One  of  the  incorporators 
.stated  that  the  plans  of  the  company  were  yet  in  the  pre¬ 


liminary  stage  until  the  necessary  legislation  incorporating  the 
company  was  secured.  It  was  expected  that  the  company 
would  have  a  great  deal  to  do  with  the  future  industrial  de¬ 
velopment  of  both  Ottawa  and  Montreal  and  towns  between 
these  two  cities.  The  company  proposed  to  build  power  trans¬ 
mission  lines  through  the  counties  of  Wright,  Labelle,  Argen- 
teuil.  Two  Mountains  and  Laval,  to  Montreal,  and  also  to 
construct  branch  lines  on  either  side  of  the  Ottawa  River, 
but  the  undertaking  would  not  take  definite  form  until  the 
act  of  incorporation  was  passed  by  Parliament. 

Boston  &  Maine  Using  Telephones. — The  Boston  & 
Maine  Railroad  has  taken  steps  to  equip  two  new  divisions  of 
its  line  with  telephones  for  train  dispatching.  One  of  these 
extends  from  Concord,  N.  H.,  to  White  River  Junction,  Vt., 
70  miles,  and  the  other  from  Concord  to  Woodsville,  N.  H., 
95  miles.  Each  circuit  is  to  be  equipped  with  25  way  stations. 
On  the  first  of  these  divisions  the  dispatcher  is  located  at 
Concord  and  on  the  other  at  Woodsville.  In  September,  1909, 
the  company  cut  into  service  its  first  telephone  train  dispatch¬ 
ing  circuit  between  Boston  and  Fitchburg,  Mass.,  about  51 
miles.  Service  on  this  line  has  proved  so  satisfactory  that 
orders  have  recently  been  placed  with  the  Western  Electric 
Company  for  complete  telephone  and  selector  equipment  on 
the  two  new  divisions.  The  officials  are  reported  to  be  plan¬ 
ning  to  equip  their  entire  system  with  telephones  and  selectors. 
It  is  given  out  by  an  official  of  the  New  York,  New  Haven  & 
Hartford  Railroad  that  beginning  next  month,  all  trains  on  the 
Northampton  division  of  that  road  will  be  operated  by  tele¬ 
phone. 

Dodge  &  Day. — Dodge  &  Day,  Engineers,  Philadelphia, 
were  recently  engaged  by  the  Hampton  Normal  &  Agricultural 
Institute  at  Hampton,  Va.,  to  investigate  the  heat,  light  and 
power  and  water  supply  conditions  in  the  Institute  Buildings 
and  report  as  to  the  advisability  of  the  installation  of  an  iso¬ 
lated  electric  plant  instead  of  purchasing  energy  from  the  local 
central  station  companies  at  at  present.  As  a  result  of  Dodge 
&  Day’s  report,  the  Institute  decided  not  to  install  a  power 
plant  of  its  own,  but  to  continue  to  purchase  energy  from  the 
local  central  station  companies.  The  same  firm  has  completed 
an  engagement  with  the  Emerson  Steam  Pump  Company,  Alex¬ 
andria,  Va.,  during  which  it  designed  and  supervised  the  con¬ 
struction  of  a  new  manufacturing  plant  for  making  Emerson 
pumps. 

Letter  Service  of  the  Western  Union. — The  Western 
Union  Telegraph  Company  has  prepared  plans  for  a  new  form 
of  service  which  will  be  called  the  “night  letter  service.”  This 
plan  w'ill  be  started  in  the  near  future.  It  is  proposed  to  send 
a  telegraphic  message  of  50  words  at  night  at  the  day  rate  for 
a  lo-word  message,  with  one-fifth  of  the  day  rate  for  each 
additional  10  w’ords.  These  letters  must  be  filed  with  the  com¬ 
pany  before  midnight,  for  transmission  at  the  convenience  of 
the  company  during  the  slack  hours  of  the  early  morning,  to 
be  delivered  the  next  day.  Delivery  under  some  circumstances 
will  be  made  through  the  postoffice.  This  plan  is  intended  to 
build  up  the  business  of  the  company  during  the  hours  when 
there  is  very  little  doing. 

Metropolitan  Electrical  Supply  Company. — The  Metro¬ 
politan  Electrical  Supply  Company,  of  184  Lake  Street,  Chi¬ 
cago,  has  secured  the  special  agency  in  the  West  for  the 
Franklin  Electric  Manufacturing  Company,  of  Hartford,  Conn., 
manufacturer  of  Franklin  Mazda  lamps,  as  well  as  carbon-fila¬ 
ment  lamps,  and,  in  fact,  a  complete  line  of  all  types  of  in¬ 
candescent  electric  lamps.  The  Metropolitan  Company  has 
issued  special  bulletins  relating  to  Mazda  lamps  and  will  be 
glad  to  send  them  on  application. 

Electrical  Construction. — Among  the  items  printed  under 
Construction  News  in  our  present  issue  are  announcements  of 
proposed  new  plants  or  considerable  extensions  of  present 
plants  at  Seattle,  Wash.;  Munising,  Mich.;  Frederick,  Md. ; 
Winchester,  Ky. ;  Batavia,  Ill.;  South  Saint  Paul,  Minn.; 
Rapid  City,  S.  D. ;  Fort  Wayne,  Ind. ;  Speigner,  Ala.;  Min¬ 
neapolis,  Minn.;  Midland,  Tex.;  Hudson,  Ohio;  Raleigh,  N.  C. ; 
Idaho  Falls,  Idaho;  Scottsville,  Va. ;  Monroe,  N.  Y. ;  Atlanta, 
Ga. ;  Boston,  Mass. ;  Durham,  N.  C.,  and  Kalamazoo,  Mich. 

Transformers  and  Instruments  Wanted. — The  Sanitary 
Di.strict  of  Chicago  is  asking  for  sealed  proposals  to  furnish 
and  install  transformers,  alternating-current  wattmeters  and 
voltage  regulators  in  accordance  with  specifications  on  file  in 
the  office  of  the  electrical  engineer  of  the  Sanitary  District  at 
1500  American  Trust  Building,  Chicago.  Proposals  will  be 
received  until  noon  on  March  9. 
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Seeking  Competition  in  Baltimore. — A  bill  will  be  laid 
before  the  Maryland  Legislature  to  incorporate,  under  the 
general  incorporation  law,  the  Baltimore  Light,  Heat  &  Power 
Company,  which  is  now  doing  business  under  a  municipal  fran¬ 
chise  granted  by  the  City  Council.  The  bill  provides  for  a  con¬ 
solidation  of  interests  with  the  Baltimore  Heating  &  Refrigerat¬ 
ing  Company,  which  is  now  in  the  hands  of  receivers.  The 
capitalization  will  be  $500,000.  The  incorporators  are  Michael 
Schloss,  John  W.  Snyder  and  Joseph  R.  Gunther,  of  Baltimore ; 
Charles  H.  Burr,  of  Pennsylvania,  and  Charles  R.  Bishop,  of 
New  York. 

Electrical  Supplies  for  the  Isthmus. — A  requisition  (Cir¬ 
cular  No.  562)  has  been  forwarded  for  $27,000  worth  of  elec¬ 
trical  supplies  for  the  remainder  of  the  fiscal  year  of  the  Isth¬ 
mian  Canal  Commission.  These  supplies  are  to  be  used  in  the 
Canal  Zone,  and  a  similar  requisition  for  the  fiscal  year  1911 
is  in  preparation.  Miscellaneous  electrical  supplies  for  all  di¬ 
visions  of  the  Canal  work  are  included  in  these  requisitions. 
Further  details  may  be  obtained  upon  application  to  the  Gen¬ 
eral  Purchasing  Office,  Isthmian  Canal  Commission,  Washington. 

Allis-Chalmers  Company  Business. — It  is  given  out  by 
the  officials  of  the  Allis-Chalmers  Company  that,  although  a 
heavy  business  had  been  anticipated  in  February,  the  indications 
are  that  the  orders  for  the  month  will  exceed  all  expectations. 
It  is  stated  that  the  company  has  recently  been  receiving  some 
very  substantial  contracts,  which  will  add  materially  to  the 
business  of  the  month.  The  electrical  department  is  particu¬ 
larly  busy,  and  such  large  sales  of  mining  machinery  have  been 
made  that  the  shops  will  be  kept  running  at  high  pressure  for 
some  time  to  come. 

Lighting  System  for  Galesburg,  Ill. — Plans  are  being  pre¬ 
pared  by  the  engineering  department  of  Galesburg,  Ill.  to  in¬ 
stall  a  new  lighting  system  in  the  business  section  of  the  city. 
About  300  posts  will  be  erected,  each  carrying  five  lamps,  which 
will  probably  be  tungstens.  The  business  men  are  to  pay  for 
the  cost  of  the  erection  of  the  poles  and  for  the  lamps,  and  the 
city  is  to  assume  the  cost  of  placing  the  wires  underground 
and  to  pay  for  the  energy  used.  The  city  is  also  considering 
plans  for  the  enlargement  of  the  present  municipal  lighting 
plant. 

Northern  Colorado  Power  Company. — The  Northern  Col¬ 
orado  Power  Company  has  entered  a  new  field  of  activity, 
and  is  now  making  contracts  to  supply  energy  to  coal  mines 
in  northern  Colorado,  so  that  these  mines  may  do  away  with  all 
steam  power  and  the  fires  necessary  to  generate  it.  Electric 
power  will  be  used  to  operate  bgth  shaft  and  tunnel  mines. 
It  is  believed  that  this  change  in  motive  power  will  minimize  the 
danger  from  fires  and  explosions. 

Mexican  Hydroelectric  Development. — The  Alfred  D. 
Adams  Company,  of  Mexico  City,  is  preparing  plans  for  the 
construction  of  a  large  hydroelectric  plant  on  the  Balsas  River. 
The  energy  generated  at  the  plant  will  be  transmitted  to  Gue- 
rero  and  to  several  small  towns  and  mining  camps  in  that 
vicinity.  Concession  has  already  been  secured  from  the  Gov¬ 
ernment  for  the  project,  and  it  is  estimated  that  about  60,000  hp 
can  be  developed. 

Proposed  Electrification  of  a  Tramway  System. — A  mu¬ 
nicipality  in  Latin  America,  according  to  the  report  of  an 
American  consular  officer,  is  considering  the  electrification  of 
its  three  tramway  lines.  The  city  has  an  electric-light  plant 
already.  Communications,  in  Spanish,  should  be  addressed  to 
an  official  whose  name  is  given  in  the  report  (No.  4544),  and 
which  can  be  obtained  upon  application  to  the  Bureau  of  Manu¬ 
factures,  Washington. 

New  Plant  on  Connecticut  River. — A  syndicate  of  Boston 
and  Chicago  capitalists  have  purchased  a  charter  held  by  citi¬ 
zens  of  Littleton,  VT.,  for  the  construction  of  a  power  plant 
on  the  Connecticut  River  at  Fifteen  Mile  Falls.  This  charter 
was  obtained  from  the  New  Hampshire  Legislature  some 
years  ago,  but  nothing  in  the  way  of  construction  has  yet  been 
begun.  It  is  expected  that  the  plant  can  be  completed  within 
three  years. 

Industrial  Electrical  Power  Engineers. — Thos.  E.  Spence 
and  J.  E.  Bullard,  Toronto,  Ont.,  Can.,  have  organized  a  firm  to 
carry  on  the  business  of  industrial  electric  power  engineers  for 
central  stations.  Both  members  of  the  firm  have  had  an  ex¬ 
tended  experience  in  central  station  work,  and  particularly  in 
the  business-getting  side.  Campaigns  will  be  organized  for 
central  stations  and  full  details  furnished  for  their  conduct. 


Idaho  Power  &  Transportation  Company. — The  Idaho 
Power  &  Transportation  Company,  Idaho  Falls,  has  prepared 
plans  for  the  construction  of  a  hydroelectric  plant  on  Warm 
River  to  cost  about  $600,000.  Work  upon  this  plant  will  be 
commenced  within  a  few  months.  Plans  have  also  been  made 
for  improvements  to  the  present  plant  of  the  company  at  Idaho 
Falls,  upon  which  an  expenditure  of  $200,000  will  be  made. 

Large  Canadian  Hydroelectric  Project. — The  Central 
Canada  Power  Company,  Montreal,  has  been  incorporated  with 
a  capital  of  $5,000,000,  to  construct  and  operate  works  for  the 
production  of  electric  and  hydraulic  power  and  erect  trans¬ 
mission  and  distribution  lines.  The  incorporators  are  J.  C. 
Hickson,  K.  C,  V.  M.  Drury,  S.  B.  Hammond,  G.  C.  Papineau 
and  L.  A.  David,  Montreal. 

Exportation  of  Electrical  Energy. — The  Minnesota  & 
Ontario  Power  Company  has  applied  to  Hon.  F.  Cochrane, 
Minister  of  Lands  and  Mines,  for  permission  to  export  energy 
to  the  United  States.  The  application  was  opposed  by  the 
Corporation  of  the  Town  of  Fort  France,  and  the  minister  has 
suggested  a  conference  between  the  parties  interested. 

Merger  of  Wireless  Manufacturers. — It  is  reported  that 
there  is  a  project  on  foot  to  form  a  consolidation  of  several 
companies  manufacturing  wireless  .telegraph  apparatus.  It  is 
said  that  a  conference  has  been  called,  at  which  plans  for  such 
a  consolidation  will  be  discussed.  No  definite  information  is 
being  given  out  by  those  interested  in  the  project. 

Electric  Heating  and  Cooking  Stoves  for  Export. — An 
Italian  firm  wishes  to  import  a  line  of  small  electric  heating 
and  cooking  stoves  and  requests  illustrated  catalogs,  price  lists, 
etc.  Prices  should  be  quoted  f.  o.  b.  New  York.  Further  in¬ 
formation  may  be  obtained  from  the  Bureau  of  Manufactures, 
Washington,  by  referring  to  file  No.  4561. 

Westinghouse  Turbine  Sales. — Westinghouse  turbine  sets 
have  recently  been  sold  to. the  Burlington  (Vt.)  Light  &  Power 
Company  (1000  kw)  and  to  the  Albert  Lea  (Minn.)  Light  & 
Power  Company  (300  kw),  the  latter  sale  including  a  Westing- 
house-Leblanc  condenser. 


Financial. 


The  Week  in  Wall  Street. 

\  LTHOUGH  stocks  were  not  particularly  active  during 
the  past  week,  there  was  a  further  recovery  in  price 
from  the  depressed  levels  of  two  weeks  ago.  This 
recovery  was  due  largely  to  the  fact  that  the  sentiment  of 
traders  is  vastly  improved.  There  seems  to  be  no  longer 
any  great  amount  of  uneasiness  over  the  actions  that 
may  be  taken  by  either  the  administration  or  Congress. 
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This  accession  of  optimism  has  brought  into  the  market 
a  number  of  investment  buyers  who  were  willing  to 
pick  up  small  lots  at  bargain  prices.  It  has  also  done  much  to 
check  the  confidence  of  the  professional  bears,  whose  raids 
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were  responsible  for  the  sudden  break  in  the  early  part  of 
the  month.  These  bear  operators  have  been  forced  to  cover, 
and  this  has  added  to  the  buying  and  sustained  prices.  The 
volume  of  trading  has  not  been  very  large,  and  there  has  been 
no  evidence  that  the  big  operators  who  a  year  ago  were  con¬ 
trolling  the  market  have  been  taking  any  part.  The  demand 
for  bonds  still  continues  to  be  very  light,  and  prices  are  con¬ 
sequently  lower  than  they  were  a  few  months  ago.  The  money 
market,  however,  is  in  favor  of  speculation  and  investment. 
Rates  continue  to  be  low,  the  condition  abroad  is  satisfactory, 
and  the  banks  are  inclined  to  be  very  liberal  to  their  customers. 
Quotations  Feb.  19,  which  is  the  last  day  under  review,  were: 
Call,  2V2  to  3  per  cent;  90  days,  to  4  per  cent.  The  quota¬ 
tions  in  the  table  are  those  of  the  close,  Feb.  19. 

FmAwciAL  Notes. 

New  Western  Union  Manager. — At  the  meeting  of  the 
directors  of  the  Western  Union  Telegraph  Company  last  week. 
Belvedere  Brooks,  who  has  been  general  superintendent  of  the 
Eastern  division  of  the  company,  was  appointed  general  man¬ 
ager,  thus  relieving  President  R.  C.  Clowry,  who  will  devote 
more  time  to  administrative  matters.  Mr.  J.  C.  Barclay  re¬ 
signed  as  assistant  general  manager  and  electrical  engineer. 
The  company  is  mapping  out  a  broad  and  progressive  policy  of 
advancement.  Mr.  Brooks  came  to  New  York  from  Denver, 
and  has  been  with  the  Western  Union  Company  for  nearly  40 
years,  starting  as  a  messenger  and  working  his  way  up  to  his 
present  position.  The  vacancy  caused  by  the  advancement  of 
Mr.  Brooks  will  be  filled  by  the  promotion  of  A.  G.  Saylor, 
who  has  been  assistant  general  superintendent  of  the  Eastern 
division.  W.  E.  Athern,  of  New  York,  has  been  appointed  en¬ 
gineer  of  equipment. 

Southern  Wisconsin  Power  Company’s  Bond  Issue. — 
First-mortgage,  5  per  cent,  sinking-fund  gold  bonds  of  the 
Southern  Wisconsin  Power  Company  of  Kilbourne,  Wis.,  to 
the  amount  of  $500,000,  are  offered  for  sale.  This  company 
operates  a  hydroelectric  generating  station  on  the  Wisconsin 
River  at  Kilbourne,  with  a  rating  of  about  10,000  hp.  Its  equip¬ 
ment  was  recently  described  in  the  Electrical  World.  It  is 
said  that  contracts  have  been  entered  into  for  practically  the 
entire  output  of  the  company,  the  principal  customer  being  the 
Milwaukee  Electric  Railway  &  Light  Company.  Daniel  W. 
Mead  of  Madison,  Wis.,  chief  consulting  engineer  of  the  com¬ 
pany,  estimates  the  net  earnings  for  the  year  1910  at  approxi¬ 
mately  $200,000,  an  amount  equal  to  twice  the  interest  on  out¬ 
standing  bonds.  Bonds  of  this  company  to  the  amount  of 
about  $1,000,000  have  been  sold  previously. 

Louisville  Home  Telephone  Changes. — At  a  recent  meet¬ 
ing  of  the  stockholders  of  the  Louisville  Home  Telephone 
Company,  held  in  Wilmington,  Del.,  there  was  made  almost  a 
clean  sweep  of  the  board  of  directors.  As  was  announced  some 
time  ago,  the  large  holders  of  stock  in  this  company  had  sold 
out  to  interests  believed  to  represent  the  Cumberland  Telephone 
&  Telegraph  Company.  Joshua  Powers  will  be  made  president 
of  the  company,  and  Darwin  W.  Johnson,  secretary  and  treas¬ 
urer.  The  new  board  of  directors  comprises  Judge  John  M.  Las- 
sing,  N.  S.  Keith,  secretary  of  the  Cincinnati  Trust  Company, 
E.  M.  Coleman,  George  Boone,  A.  B,  Rouse,  P.  M.  Witt,  C.  M. 
Knofel,  John  G.  Gray,  together  with  the  two  officials  above 
mentioned.  Only  three  of  these  directors  are  citizens  of 
Louisville. 

Hudson  Companies  Financing. — Harvey  Fisk  &  Sons, 
bankers.  New  York,  are  offering  to  the  public  $11,000,000  of 
the  Hudson  Companies  6  per  cent  coupon  notes.  These  notes 
are  payable  August  i,  1913,  and  are  secured  by  a  deposit  of 
150  per  cent  of  the  face  of  the  notes  of  the  Hudson  &  Man¬ 
hattan  Railroad  Company’s  4^  per  cent  bonds.  The  notes  are 
convertible  at  par  into  these  bonds  at  95  and  accrued  interest 
at  the  pleasure  of  the  holder  at  maturity.  They  are  offered  to 
the  public  at  par.  In  speaking  of  the  condition  of  the  enter¬ 
prise,  W.  G.  McAdoo,  president  of  the  company,  said  that  he 
expected  to  have  his  lines  running  to  the  Newark  Avenue  Sta¬ 
tion,  Jersey  City,  in  August  and  to  33d  Street,  Manhattan,  in 
the  early  fall. 

Interborough  Traffic  Increase. — The  report  of  the  Inter¬ 
borough  Rapid  Transit  Company  for  the  year  1909,  which  was 
made  public  last  week,  shows  that  during  the  year  the  number 
of  passengers  carried  was  48,326,426  in  excess  of  the  number 
carried  the  year  before.  The  total  number  of  passengers  car¬ 
ried  during  the  year  was  543,172,774.  The  gross  operating 


revenue  for  the  year  was  $27,963,376,  as  against  $25,447,340  for 
the  preceding  year,  or  an  increase  of  $2,516,036.  The  operating 
expenses  were  $10,759,738,  as  compared  with  $10,869,547  the 
year  previous.  These  figures  show  that,  although  the  gross 
income  increased  10  per  cent,  and  the  number  of  passengers 
increased  about  9  per  cent,  the  operating  expenses  were  re¬ 
duced. 

St.  Lawrence  Power  ‘  Company. — It  is  reported  that  the 
interest  behind  the  scheme  for  hydroelectric  development  at 
the  Long  Sault  Rapids  is  the  Aluminum  Company  of  America, 
or  people  closely  connected  with  that  enterprise,  and  who  are 
connected  with  the  Standard  Oil  Company  and  Mellon  bank¬ 
ing  interests.  It  is  proposed  to  develop  only  200,000  hp  at  the 
present  time  if  the  necessary  authority  is  granted.  The  com¬ 
pany  is  to  have  $150,000,000  of  capital.  Arthur  V.  Davis, 
general  manager  of  the  Aluminum  Company  of  America,  was 
in  Montreal  on  Feb.  10,  and  had  a  conference  with  several 
practical  river  men  and  engineers.  The  Mellon  interests 
purchased  the  Massena  Power  Company  some  years  ago  at 
Massena,  N.  Y. 

Commonwealth  Edison  Stock  Subscription. — Referring  to 
the  recent  increase  in  capital  stock  of  the  Commonwealth 
Edison  Company,  of  Chicago,  William  A.  Fox,  treasurer  of 
the  company,  gives  notice  that  at  any  time  during  the  period 
between  April  30,  1910,  and  November  i,  1910  (except  when 
the  company’s  books  are  closed),  the  holder  of  any  stock  sub¬ 
scription  receipt  may  make  full  payment  of  the  subscription 
thereby  shown,  and  may  exchange  his  receipt  for  the  cor¬ 
responding  stock.  The  receipts  bear  6  per  cent  interest  from 
the  time  of  payment  by  the  subscriber  to  the  date  of  exchange 
for  stock. 

Wisconsin  Telephone  Stock  Deal. — The  stockholders  of 
the  Citizens’  Telephone  Company,  Racine,  Wis.,  the  biggest 
independent  concern  in  the  State,  are  endeavoring  to  find  out 
who  is  represented  by  A.  Oehweiler,  of  New  York,  who  during 
the  past  month  has  been  purchasing  the  stock  of  the  company 
at  par.  Mr.  Oehweiler  deposited  $115,000  in  a  Racine  bank,  and 
notified  all  stockholders  that  he  would  purchase  their  holdings. 
Ninety  per  cent  of  the  stock  of  the  company  has  been  sold.  The 
courts  at  Racine  recently  enjoined  the  Bell  company  from  buy¬ 
ing  this  stock  directly. 

Western  Electric  Company  Assets. — The  balance  sheet 
of  the  Western  Electric  Company  for  its  fiscal  year  ended 
Nov.  30,  1909,  the  income  account  of  which  was  published  in 
the  issue  of  Feb.  10,  shows  the  total  assets  of  the  company  to 
be  $43,075,620.  In  this  amount  plants  are  estimated  at  $12,266,- 
255,  merchandise  at  $14,414697  and  bills  receivable  at  $11,753,- 
193.  Among  the  liabilities  are  $15,000,000  capital  stock  and 
$17436,786  of  surplus.  There  are  practically  no  bonds  of  the 
company  outstanding. 

Milwaukee  Electric  Railway  &  Light  Company. — At  a 
meeting  of  the  directors  of  the  Milwaukee  Electric  Railway  & 
Light  Company  and  the  Milwaukee  Light,  Heat  &  Traction 
Company  in  New  York  last  week,  J.  D.  Mortimer  was  elected 
as  one  of  the  vice-presidents  to  succeed  C.  W.  Wetmore,  who 
recently  resigned.  Mr.  Mortimer  was  also  elected  secretary  of 
the  company  to  succeed  Silas  W.  Burt.  Mr.  Mortimer  is  man¬ 
ager  of  the  operating  department  of  the  Electric  Bond  &  Share 
Company. 

Schott  Engineering  Company. — At  a  meeting  of  the  credi¬ 
tors  of  the  Schott  Engineering  Company,  of  Chicago,  on  Feb. 
18,  the  Central  Trust  Company  of  Illinois  was  elected  a  trustee 
to  carry  on  the  business  under  existing  contracts  for  the 
benefit  of  the  creditors.  The  contracts  relate  to  the  installa¬ 
tion  of  central-station  heating  plants  in  various  parts  of  the 
country.  The  Central  Trust  Company  was  appointed  receiver 
of  the  company  several  weeks  ago. 

Lighting  Plant  for  Orange,  N.  J. — Tax  Collector  Frank 
G.  Coughtry,  of  Orange,  N.  J.,  has  sold  the  $90,000  issue  of 
4  per  cent  municipal  lighting  bonds  to  Storms  &  Company,  of 
Newark,  N.  J.  The  price  was  par,  with  accrued  interest.  It 
will  now  be  possible  for  work  to  begin  at  once  on  the  instal¬ 
lation  of  the  municipal  lighting  system. 

Cape  May  (N.  J.)  Light  &  Power  Company  Sold. — The 
entire  capital  stock — ^$150,000 — of  the  Cape  May  Light  &  Power 
Company  has  been  purchased  by  a  syndicate  of  Philadelphia 
capitalists,  headed  by  Nelson  Z.  Graves.  The  price  paid  is 
said  to  have  been  $165,000.  A  new  company  has  been  formed 
to  take  over  the  property. 
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Lexington  (Mass.)  Gas  &  Electric  Light  Company. — 

.\t  a  hearing  before  the  Gas  Commissioners  of  Massachusetts 
last  week,  President  Charles  L.  Edgar,  of  the  Edison  Electric 
Illuminating  Company,  of  Boston,  announced  that  he  had 
bought,  in  the  interests  of  his  company,  $40,000  of  the  stock  of 
the  Lexington  (Mass.)  Gas  &  Electric  Light  Company  at  $180 
per  share,  thereby  assuming  all  the  indebtedness  of  this  com¬ 
pany.  The  gas  plant  of  the  company  has  been  sold  to  Arthur 
E.  Childs,  president  of  the  Massachusetts  Lighting  Company. 
Mr.  Edgar  said  that  it  is  proposed  to  declare  a  dividend  of 
150  per  cent  on  the  $40,000  stock  outstanding  of  the  Lexington 
Gas  &  Electric  Light  Company,  thus  liquidating  the  gas  busi¬ 
ness  of  the  concern.  The  electrical  business  will  hereafter  be 
conducted  by  the  Edison  company,  and  that  company  desires 
to  issue  stock  equivalent  to  the  value  of  the  electric  plant  of 
the  Lexington  company. 

New  Haven  Acquires  Pittsfield  (Mass.)  Traction. — The 
passing  of  control  of  the  Pittsfield  (Mass.)  Electric  Street 
Railway  Company  to  the  New  York,  New  Haven  &  Hartford 
Railroad  Company  was  consummated  at  a  conference  held  in 
Pittsfield  last  week.  1  he  Pittsfield  company  will  be  taken  over 
by  the  New  England  Investment  &  Securities  Company,  the 
trolley-holding  organization  of  tlie  New  Haven  Railroad.  This 
company  also  controls  the  Berkshire  Street  Railway  Company 
of  Pittsfield.  It  is  said  that  this  passing  of  control  resulted 
directly  from  the  trolley  accident  which  occurred  on  the  Pitts¬ 
field  company's  line  Feb.  9.  The  New  Haven  Railroad  ex¬ 
pects  to  install  improvements  that  will  insure  safer  service. 

Harwood  Electric  Company,  Hazleton,  Pa. — Redmond  & 
Company,  bankers,  of  New  York  and  Philadelphia,  are  offer¬ 
ing  to  the  public  5  per  cent  mortgage  bonds  of  the  Harwood 
Electric  Company,  of  Hazleton,  Pa.  These  bonds  are  a  por¬ 
tion  of  an  authorized  issue  of  $3,000,000,  and  are  redeemable 
on  any  interest  date  after  July  i,  1914,  at  107^  and  interest. 
The  company  supplies  light  and  power  to  Hazleton  and  neigh- 
l)oring  tow'ns  and,  it  is  claimed,  serves  a  population  of  over 
375,000.  The  present  capacity  of  the. plant  is  5000  kw,  but  it 
is  being  increased  at  the  present  time  to  10,000  kw'. 

American  Pneumatic  Service  Company, — .\t  a  meeting  of 
the  directors  of  the  American  Pneumatic  Service  Company  last 
week,  it  was  unanimously  voted  to  call  a  stockholders’  meeting 
for  March  5  to  authorize  the  issuance  of  $1,500,000  first  pre¬ 
ferred,  cumulative  7  per  cent  stock.  This  issue  has  already 
been  underwritten  by  Hayden,  Stone  &  Company,  New  York, 
and  places  the  company  in  a  strong  financial  position.  This 
financing  will  eliminate  the  $685,009  of  floating  indebtedness, 
and  will  supply  funds  for  (he  completion  of  the  pneumatic 
systems  in  both  New  York  and  Chicago. 

Quebec  Railway,  Light  &  Power  Company. — The  report 
of  the  Quebec  Railway,  Light  &  Power  Company  for  the  year 
ended  June  30,  1909,  has  just  been  made  public.  It  shows  gross 
earnings  of  $724,648  and  net  earnings  of  $280,347.  The  sur¬ 
plus  at  the  end  of  the  year,  after  paying  fixed  charges  and 
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dividends,  amounted  to  $40,301.  The  following  changes  were 
made  in  the  official  roster  of  the  company :  C.  E.  A.  Carr, 
formerly  assistant  general  manager,  was  made  general  man¬ 
ager  ;  A.  J.  McDonald,  superintendent ;  E.  A.  Evans,  chief 
engineer,  and  L.  Burran,  electrical  engineer. 

Twin  City  Rapid  Transit  Company. — The  annual  report 
of  the  Twin  City  Rapid  Transit  Company,  Minneapolis,  for 
1909,  shows  gross  receipts  of  $6,(;6'),ooo,  as  compared  with 
$6,399,000  for  the  previous  year.  The  net  earnings  were 
$2,972,000,  being  an  increase  over  the  previous  year  of  13.66  per 
cent.  During  the  year  $850,000  was  spent  for  new  construc¬ 
tion.  At  the  meeting  E.  A.  Ames  and  Sir  Henry  M.  Pellatt, 
both  of  Toronto,  were  added  to  the  board  of  director.s,  and 
the  other  old  directors  were  re-elected. 

Capital  Traction  Company,  Washington. — The  report  of 
the  Capital  Traction  Company  for  1909  show’s  gross  revenues 
of  $2,024,484  and  net  earnings  of  $918,373,  an  increase  over 
the  previous  year  of  6.49  per  cent.  The  number  of  passengers 
carried  during  the  year  at  the  rate  of  41/6  cents  was  37.4.34,599, 
and  the  number  carried  at  the  rate  of  5  cents  was  8,997,180. 
During  the  year  $770,855  was  expended  for  new  construction, 
and  $275,326  for  new’  equii)ment. 

DIVIDENDS. 

American  Railways  Company,  quarterly,  iVj  per  cent,  pay¬ 
able  March  15. 

Blackstone  Valley  Gas  &  Fllectric  Company,  preferred,  quar¬ 
terly,  $i..50  per  share,  payable  March  1. 

Chicago  Telephone  Company,  quarterly,  2  per  cent,  payable 
March  31. 

Columbus  (Ohio)  Railway  Company,  quarterly,  i'4  per  cent, 
payable  March  i. 

El  Paso  (Tex.)  Electric  Company,  semi-annual.  2  per  cent, 
payable  March  15.  ' 

Galveston  Electric  Company,  preferred,  quarterly,  3  per  cent ; 
common,  quarterly,  per  cent,  both  payable  March  i. 

General  Electric  Company,  quarterly,  2  per  cent,  payable 
April  15. 

Grand  Rapids  Railway  Company,  quarterly,  i  per  cent,  pay¬ 
able  March  i. 

Kansas  City  Railway  &  Light  Company,  preferred,  quar¬ 
terly,  1*4  per  cent,  payable  March  i. 

Pacific  Gas  &  Electric  Company,  preferred,  quarterly, 
oer  cent,  payable  Feb.  15. 

Pensacola  Electric  Company,  preferred,  semi-annual,  3  per 
cent,  payable  March  i.  * 

Whatcom  County  (Wash.)  Railway  &  Light  Company,  pre¬ 
ferred,  semi-annual,  3  per  cent,  payable  March  i. 

Wilmington  (Del.)  Gas  Company,  preferred,  semi-annual,  3 
per  cent,  payable  Feb.  21. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  i  Power  Company, 
preferred,  quarterly,  per  cent,  payable  .\pril  i  ;  common, 
quarterly,  I'A  per  cent,  payable  March  i. 


.\urora.  Elgin  &  C'liiiago  Kail  way  Company: 

Year  1009 . 

Year  190K . 

Kell  Telephone  Company  of  Pennsylvania: 

Year  1909 . 

Year  1908 . 

Chicago  Railways  Company: 

December,  1909 . 

December,  190S . 

Interboroiigh  Rapid  Tiansit  Coi’ipany: 

Year  1909 . 

Year  1908 . _ . 

Ix>uisville  (Ky.)  Railway  Company: 

Year  ,909 . . 

Year  1908 . 

Manufacturerr.’  Lirht  &  Ileal  Company,  Pittsburgh 

Year  1909 . 

Year  1908 . 

-Massachusetts  Lighting  Coirpanies: 

Year  1909 . 

Year  1908 . 

Niagara  Falls  Power  Compaii)  : 

Year  1909 . 

Year  1908 . .- . . . . . . . . 

Twin  City  Rapid  Transit  Company,  Minneapolis: 

Year  1909 . 

Year  1908 . 

Cnion  Switch  &  Signal  Company: 

Year  1909 . 

Year  1908 . 

United  Railways  of  St.  Louis: 

January,  1910 . 

)3ni:ary,  1909 . 

Washington  Water  Power  Company,  Spokane: 

Year  19  >9 . 

Year  1908 . 


REPORTS  OF  E.XRNINGS. 


Gross  earnings. 
$i,535.9S9 
i.39'<.93o 

Expenses. 

$832,278 

761.978 

1 1,696,03  a 
11.434,520 

8,387,180 

7.980,439 

1,069,705 

974.365 

748,793 

682,055 

27.963.377 

25.447.3  to 

10,759-738 

10,869,546 

2,960,132 

2.758.555 

1,881,406 

1,725,003 

5.340,063 

4,709,026 

2,687,645 

1,885,914 

840,646 

751.750 

540,108 

494,620 

1.952,348 
1,681.94  I 

431,297 

422,617 

6,969.776 

6,399.510 

3,294,627 

3,16.6,056 

2,625,133 

2,123.543 

2,299. 1 50 

2,045.694 

885,781 

829,036 

506,144 

544.752 

3,788.742 

2,454.585 

1,503  895 
1,343,232 

Net  earnings. 
$703,681 

636,952 

tiharges. 

$348,872 

334,298 

Surplus. 

$354,8»9 

302,654 

3.308,852 

3.454,081 

254,619 

278,761 

3.054.232 

3,175.319 

320,91  2 
292,310 

2  I  1 .97  1 

108,941 

134.174 

17.203.639 

14.577,793 

12.160,686 

1 1,923  708 

5.780,64 1 

3,688.447 

1 ,087,726 
1,033,552 

385.385 

380.2 10 

702.341 

653.342 

2,652,418 
2,823,1 1  2 

645,629 

972,104 

2,006,79 1 
1,851,008 

300.537 

257,129 

74.109 

85.546 

226,428 

171.583 

1,521,051 

1,259,324 

1,200,635 

'.190,737 

454.494 

157.291 

3,675,140 

3.233.454 

325,983 

77.849 

1,466.527 

1,359,363 

2  208,622 
1,873,991 

289,628 

284,284 

233,787 

235,568 

,5 '.851 
48,716 

1,284,847 

1. III. 353 

609,81 1 

530,923 

675.036 

580,430 
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Construction  NeWs. 


SFKK^XF'R,  — Bids  will  be  received  by  tbe  State  Convict  Bureau 
of  the  State  of  Alabama  until  Feb.  26  for  furnishing  generators,  tur¬ 
bines,  head  gates,  flood  gates,  trash  racks,  crane,  governors  and  appurte¬ 
nances  for  the  complete  installation  of  two  300-kw,  60-cycle,  300  r.p.m., 
6oo-volt  horizontal  alternating-current  generators  to  deliver  300  kw  true 
energy  at  85  per  cent  power  factor;  two  S3o-hp  twin  horizontal,  300 
r.p.m.  turbines  in  open  flume  to  operate  under  normal  head  of  32 
ft.;  one  50-kw,  120-volt,  direct-current  exciter,  direct  connected  to  76-hp, 
horizontal,  single  turbine  in  open  flume,  governors  for  the  above  tur¬ 
bines;  one  50-kw  motor  generator  set;  one  22%-kw  motor  generator  ex¬ 
citer  unit;  six-panel  switchboard;  lo-ton  hand  crane;  bulkheads,  all 
connections,  station  wiring,  etc.,  of  the  hydroelectric  plant  at  Speigner, 
Ala.  Plans  and  specifications  can  be  seen  at  the  Engineering  Association 
of  the  South  Clubroom,  Board  of  Trade  Building,  Birmingham,  Ala.,  or 
at  the  office  of  Edgar  S.  Kay,  engineer.  University,  Ala. 

TUCSON,  ARIZ. — The  Great  Western  *Power  Company  has  submitted 
a  proposition  to  the  City  Council  offering  to  furnish  electricity  and  water 
in  Tucson.  The  company  proposes  to  impound  the  waters  in  Sabino 
Canyon  in  the  Santa  Catilina  Mountains,  to  be  utilized  for  irrigation 
and  domestic  purposes  and  to  generate  electricity.  It  is  estimated 
that  from  2500  to  3000  hp  can  be  generated  at  the  canyon.  A  commit¬ 
tee  has  been  appointed  to  investigate  the  offer  with  a  view  of  contract¬ 
ing  for  additional  water  for  Tucson. 

CHICO,  CAL. — Rights-of-way  across  Los  Molinos  colony,  12  miles 
below  Red  Bluff,  have  been  secured  by  the  Northern  Electric  Railway 
Company  which  were  granted  free  on  condition  that  the  railway  be 
extended  from  Chico  to  Los  Molinos  by  the  end  of  the  year  and  to  Red 
Bluff  before  the  end  of  1911.  The  company  expects  to  commence  work 
soon  on  construction  of  its  proposed  extension  from  Yuba  City  to  Hamil¬ 
ton  City,  via  Meridan  and  Colusa.  Work  will  commence  on  the  extension 
to  Woodland  as  soon  as  the  company  secures  permission  from  Sacra¬ 
mento  and  Yolo  counties  and  the  Federal  Government  to  construct  a 
bridge  across  the  Sacramento  River. 

EUREKA,  CAL. — Claims  for  water  rights  in  Mad  River  and  Bug  Creek 
have  been  filed  by  the  City  of  Eureka,  to  be  utilized  to  develop  power  for 
municipal  purposes. 

FORT  BI  DWELL,  CAL. — The  question  of  lighting  the  town  with  elec¬ 
tricity  is  under  consideration.  There  is  an  excellent  water  power  within 
a  short  distance  and  a  plant  could  be  installed  at  a  comparatively  small 
cost. 

FRESNO,  CAI.. — Notice  of  appropriation  of  water  rights  in  Fish  Creek, 
four  miles  above  its  mouth,  has  been  filed  by  William  S.  Douglass  and 
C.  M.  Russell,  of  Fresno,  to  be  utilized  to  generate  electricity.  It  is 
said  that  a  diverting  dam  is  to  be  constructed  across  the  river,  and  the 
water  conveyed  through  a  tunnel  three  and  one-half  miles  in  length,  to 
the  power  site. 

HAYWARD,  CAI-. — The  Board  of  Trustees  has  passed  the  ordinance 
authorizing  the  sale  of  a  franchise  applied  for  by  the  People’s  Light  & 
Power  Company  to  furnish  electricity  in  Hayward.  The  franchise  is 
for  a  term  of  35  years.  D.  U.  Toffelmier  is  representative  of  the  new 
company. 

LODI,  CAL. — The  city  has  decided  not  to  build  an  electric  light 
plant  and  water  works  system,  but  will  purchase  the  systems  owned 
and  operated  by  Carey  Brothers,  for  which  negotiations  have  been 
completed.  The  price  agreed  upon  is  said  to  be  $30,000. 

LOS  ANGELES,  CAL. — Plans  have  been  approved  by  the  Boa’rd  of 
Public  Works  for  the  proposed  ornamental  lamp  posts  to  be  erected  on 
Pico  Street  between  Main  and  Vermont  Avenues.  The  cost  of  the  erec¬ 
tion  of  the  posts  and  maintenance  ‘for  one  year  is  estimated  at  $35,000. 
The  plans  call  for  188  posts. 

REDLANDS,  CAL. — .\nnouncement  has  been  made  that  work  will  be 
started  during  the  coming  spring  on  the  construction  of  a  new  power 
plant  for  the  Edison  Electric  Company  in  the  Santa  Ana  Canyon,  near 
Slide  Lake,  a  mile  above  the  present  intake.  Two  years  will  be  required 
to  complete  the  plant,  which  will  cost  about  $600,000.  B.  F.  Pearson  is 
superintendent. 

SEB.4STOPOL,  CAL. — Work  will  soon  commence  on  the  construc¬ 
tion  of  the  transmission  lines  of  the  Russian  River  Light  &  Power 
Company  from  Sebastopol  to  Russian  River  and  thence  down  to  Monte 
Rio  and  from  there  to  Occidental,  a  distance  of  24  miles.  It  is  expected 
to  have  the  line  completed  and  in  operation  within  90  days.  The 
company  will  furnish  electricity  for  lamps  and  motors  in  the  above 
named  towns  and  also  in  Forestville  at  the  northern  terminus  of  the 
electric  railway  and  it  is  expected  that  Graton,  which  at  present  has  a 
small  plant  owned  by  private  interests,  will  connect  with  the  new  line. 

SONOR.X,  CAL. — D.  .\.  .Tames  is  reported  to  have  filed  a  notice  of  ap¬ 
propriation  of  20,000  cu.  in.  of  water  in  the  main  Tuolumne  River,  to 
Ik'  utilized  for  power  and  irrigation  purposes. 


PUEBLO,  COL. — The  Pueblo  &  Suburban  Traction  &  Lighting  Com¬ 
pany  is  planning  to  construct  a  street  car  line  to  the  City  Park,  a  dis¬ 
tance  of  four  miles. 

SALID.\,  COL. — The  Salida  Light,  Power  &  Utility  Company  and 
the  City  Council  have  finally  come  to  an  agreement  on  rates  for  electrical 
service,  by  which  the  city  and  private  consumers  get  a  reduction  of 
from  25  to  33j^  per  cent.  The  City  Council  has  entered  into  a  lo-year 
contract  with  the  company  for  street  lighting,  under  the  terms  of 
which  the  city  is  to  pay  $72  each  per  year  for  arc  lamps.  The  company 
is  to  furnish  electricity  for  commercial  lighting  at  the  rate  of  10  cents 
per  kw-hour  and  12  cents  per  kw-hour  for  residential  lighting. 

TRINID.\D,  COL. — We  are  informed  that  the  Water  Department  is 
contemplating  the  installation  of  a  “booster  station,’’  consisting  of  two 
small  centrifugal  pumps  run  by  electric  motors  to  provide  a  better  pres¬ 
sure  on  the  south  side  of  the  city.  The  cost  of  the  work  is  estimated 
at  $15,400.  W.  R.  Lewis,  superintendent  of  water  works,  will  have 
charge  of  the  work. 

WILMINGTON,  DEL. — Bids  will  be  received  by  the  Board  of  Direc¬ 
tors  of  Street  and  Sewer  Department  of  the  City  of  Wilmington,  Del., 
until  March  i  for  furnishing  electricity  for  arc  and  incandescent  lamps 
for  lighting  certain  streets  in  Wilmington,  Del.,  for  terms  of  two  and 
five  years,  beginning  April  i,  1910.  The  bids  to  include  not  less  than 
300  arc  lamps  of  not  less  than  the  present  rating  (9  6/10  amperes,  47 
volts),  and  425  incandescent  lamps  of  40  or  60  cp  each.  Sirecifications 
can  be  obtained  at  the  above  office.  Leslie  V’.  Christy  is  secretary. 

WASHINGTON,  D.  C. — Bids  will  be  received  until  March  i  at  the 
Bureau  of  Supplies  and  Accounts,  Navy  Department,  VV’ashington, 
D.  C.,  for  furnishing  to  the  navy  yards  and  naval  stations  the  follow¬ 
ing  supplies:  Norfolk,  Va.,  Schedule  2240 — Two  horizontal  type  volute 
centrifugal  pumps.  Schedule  2241 — Three  elec^ic  helm  angle  transmitter 
arcs  and  electric  indicators;  three  combination  electric  steering  tele¬ 
graphs  and  three  electric  steering  telegrajjh  receivers. 

JACKSONVILLE,  FLA. — The  superintendent  of  the  municipal  electric 
light  and  water  plants  has  recommended  to  the  City  Council  the  erection 
of  a  second  transmission  line  from  the  power  plant  to  the  pumping  station, 
to  cost  $1,400,  and  the  extension  of  the  electric  light  system  in  Riverside. 

MILTON,  FLA. — The  city  has  decided  to  submit  the  proposition  to  issue 
$40,000  in  bonds,  the  proceeds  to  be  used  for  the  construction  of  an  elec¬ 
tric  light  plant,  water  works  and  sewer  system,  to  a  vote  of  the  people. 

ATLANTA,  GA. — The  Georgia  Railway  &  Electric  Company  is  contem¬ 
plating  extensive  improvements  and  extensions  to  its  system  , which  will 
involve  an  expenditure  of  about  $700,000.  The  work  will  include  the 
construction  of  eight  miles  of  new  track,  and  improvements  to  the 
lighting  and  power  system.  Additional  machinery  will  be  installed  in 
the  steam  power  plant,  at  a  cost  of  about  $85,000;  extensions  will  be 
made  to  both  electric  and  steam  distributing  systems,  involving  an  ex¬ 
penditure  of  $115,000. 

BRUNSWICK,  GA. — Preparations  are  being  made  by  the  City  & 
Suburban  Railway  Company  to  commence  work  on  extensions  of  its 
system,  which  will  give  the  southern  section  of  the  city  a  belt  line. 
F.  D.  M.  Strachan  is  president. 

GRIFFIN,  G.\. — Plans  are  being  considered  for  the  construction  of  an 
electric  railway  in  Griffin,  and  a  charter  will  soon  be  applied  for.  B.  B. 
Blakely,  of  Griffin,  Ga.,  is  interested  in  the  project. 

HILO,  H.  I. — Contracts  have  been  placed  by  the  Hilo  Electric  Light 
Company  for  one  400-kw.  2200-volt,  two-phase,  60-cycle,  Westinghouse 
generator,  with  a  2254-kw  exciter  complete,  and  Pelton  water  wheels 
and  switchboard.  J.  C.  Mocine  is  manager. 

BLACK  FOOT,  ID.\HO. — The  Idaho  Consolidated  Power  Company 
has  been  granted  a  franchise  to  construct  and  operate  an  electric  light 
plant  and  telephone  system  in  Blackfoot. 

IDAHO  FALLS,  IDAHO. — It  is  reported  that  the  Idaho  Power  & 
Transmission  Company  is  contemplating  the  construction  of  an  electric 
power  plant  on  the  Warm  River  this  year,  to  cost  about  $600,000;  also 
improvements  to  its  plant  in  Idaho  Falls,  which  will  involve  an  expen¬ 
diture  of  about  $>200,000.  A.  G.  Changnon  is  superintendent. 

TWIN  FALLS,  IDAHO. — The  Twin  Falls-Jarbidge  Telephone  &  Tele¬ 
graph  Company,  is  reported  to  be  making  preparations  to  commence  work 
on  the  construction  of  a  telephone  line  into  the  Jarbidge  mining  camp, 
100  miles  distant.  M.  J.  Kirkpatrick  is  president. 

BATAV’IA,  ILL. — Plans  are  being  prepared  by  the  .Aurora,  Elgin  & 
Chicago  Railroad  Company  for  enlarging  its  power  plant  in  Batavia 
this  spring.  The  work  will  include  an  addition  to  the  power  station  and 
the  installation  of  an  additional  2500-hp  generating  unit,  which  will 
increase  the  output  of  the  plant  to  8500  kw.  The  company  is  preparing 
to  provide  motive  power  for  the  West  Chicago,  Geneva,  third-rail  branch 
and  the  DeKalb  line,  which  will  soon  be  placed  in  operation.  It  already 
furnishes  electricity  for  operating  the  four  branches  of  the  third-rail; 
also  to  the  Metropolitan  elevated  system,  the  Carpentersville,  Yorkville. 
Elgin-Aurora,  Elgin-Belvidere  and  the  Joliet  interurban  and  the  city  lines 
of  Aurora  and  Elgin  and  also  for  lighting  purposes. 
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DECATUR,  ILL. — The  proposition  to  issue  $750,000  in  bonds  for  the 
construction  of  a  lighting  plant  will  be  submitted  to  a  vote  at  an  election 
to  be  held  in  April. 

GALESRUKCi,  IF.L. — Plans  are  being  prepared  by  F.  M.  Connelly  and 
A.  W.  Knutson,  city  electrician,  to  install  a  new  electric  lighting  system 
in  the  business  section  of  the  city.  According  to  the  present  plans  about 
300  posts  will  be  required,  each  carrying  five  lamps;  the  business  men  to 
pay  for  the  cost  of  the  poles  and  lamps  and  the  city  to  assume  the  costs 
of  placing  the  wires  underground  and  supplying  the  electricity.  The 
city,  it  is  said,  is  considering  the  question  of  enlarging  the  municipal 
electric  light  plant. 

J.\CKSONV’ILLE,  ILL. — The  Springfield  &  Jacksonville  Electric  Rail¬ 
way  Company  has  been  granted  a  franchise  by  the  Commissioners  of 
Morgan  County  to  construct  an  electric  railway  through  Morgan  County. 

JOLIET,  ILL. — The  Sanitary  District  of  Chicago  has  been  awarded  the 
contract  for  furnishing  electricity  for  lamps  and  motors  for  the  Joliet 
penitentiary  at  the  rate  of  i  cent  per  kw-hour.  The  prison  plant  was 
recently  destroyed  by  fire. 

MINONK,  ILL. — The  City  Council  has  granted  the  S.  C.  Kipp  Tele¬ 
phone  Company  a  franchise  to  construct  and  operate  a  telephone  system 
in  Minonk.  .\n  entire  new  system  will  be  installed  and  wires  placed 
underground  in  the  business  section  of  the  city.  A  new  exchange  build¬ 
ing  will  be  erected  and  the  central  energy  system  installed.  The  total 
cost  is  estimated  at  about  $ao,ooo. 

OTTAWA,  ILL. — The  City  Council  has  granted  the  Northern  Illinois 
Light  &  Traction  Company  a  20-year  franchise  to  construct  and  operate 
an  electric  railway  throughout  the  city  and  also  to  furnish  electricity  for 
lamps. 

ROCKFORD,  ILL. — The  new  plant  which  the  Barnes  Drill  Company 
is  building  in  this  city,  it  is  said,  will  be  equipped  for  electric  motor 
drive  throughout.  The  company  is  reported  to  be  in  the  market  for  equip¬ 
ment  for  power  plant,  including  a  75  to  loo-kw  direct-current  generator, 
loo-hp  Corliss  engine,  boilers  and  heaters.  Estimates  are  also  being 
taken  for  a  three-ton  electric  traveling  crane  and  other  apparatus. 

STERLING,  ILL. — Arrangements  are  being  made  to  organize  a  com¬ 
pany  under  the  name  of  the  Sterling  &  Northern  Railway  Company  for 
the  purpose  of  constructing  an  electric  railway  from  Sterling  to  Savanna 
to  Freeport.  Application  will  soon  be  made  for  a  charter.  The  capital 
stock  is  placed  at  $300,000.  William  Osborne,  and  others,  of  Sterling, 
Ill.,  are  proniotors. 

TAMPICO,  ILL. — The  Dixon,  Rock  Falls  &  Southwestern  Electric  Rail¬ 
way  Company  will  soon  commence  work  on  its  proposed  extensions  from 
Tampico  into  Rock  I'alls  and  Dixon,  and  from  Ilooppole  to  Geneseo,  Ill. 
Burns  &  Company,  of  Chicago,  Ill.,  have  the  contract  for  construction  of 
the  railway. 

ANDERSDN,  INI). — Owing  to  the  opposition,  the  city  will  hold  an 
election  March  15  to  vote  on  the  proposition  to  install  a  municipal  steam 
heating  plant.  It  is  estimated  that  the  initial  expenditure  for  the 
proposed  plant  will  amount  to  from  $85,000  to  $100,000. 

BUFF'INtiTON,  IND. — The  local  plant  of  the  Universal  Portland 
Cement  Company  is  to  be  equipped  to  be  operated  throughout  by  elec¬ 
tricity  transmitted  from  Gary,  Ind. 

EVANSVILLE,  IND. — The  Evansville  Gas  &  Electric  Company,  it  is 
reported,  will  ask  for  a  franchise  to  operate  a  heating  plant  in  Evans- 
ylle. 

F'ORT  WAVNFi,  IND. — Bids  will  be  received  by  the  Board  of  Public 
Works  until  March  7  for  furnishing  and  installing  a  1500-kw  steam 
turbine  generator  and  surface  condenser  in  accordance  with  plans  and 
specifications  on  file  at  the  office  of  the  board.  H.  W.  Becker  is  clerk 
of  board. 

II.XMMOND,  IND. — The  Federal  Court  has  issued  a  restraining  order 
ineventing  the  Hammond  Board  of  Public  Works  from  receiving  bids 
or  granting  the  contract  for  city  lighting.  The  above  order  is  due  to 
the  organization  of  the  Citizen’s  Light  &  Power  Company,  which  was 
formed  to  compete  with  the  Northern  Indiana  Gas  &  Electric  Company 
and  bid  for  the  electric  lighting  contract. 

SIIELBYN'ILLE,  IND. — The  Shelby  County  Water,  Gas  &  Electric 
Company  lins  filed  a  $500,000  mortgage  in  favor  of  the  Equitable  Trust 
Company,  of  Philadelphia,  Pa.  The  Shelby  Company  recently  pur¬ 
chased  the  local  water  and  light  plants  in  this  city  and  proposes  to 
erect  a  new  building  and  install  considerable  new  equipment  and  ma¬ 
chinery  with  a  view  of  combining  the  service. 

SOUTH  BEND,  IND. — The  South  Bend  Home  Telephone  Company 
has  awarded  a  contract  to  the  Automatic  Electric  Company,  of  Chicago, 
III.,  for  the  installation  of  3500  automatic  switches,  at  a  cost  of  $100,000. 
Arrangements  were  also  made  for  the  installation  of  a  new  automatic 
switchboard  at  Rivir  Park.  ,  > 

SULLIVAN,  IND. — The  Sullivan  Independent  Telephone  Company  has 
offered  to  sell  its  plant.  A  new  company  under  the  name  of  the  Mutual 
Telephone  Company  is  being  organized  by  local  merchants  to  build  a 
new  plant  in  the  city. 

TERRE  H.\UTE,  IND. — The  Terre  Haute,  Indianapolis  &  Eastern 
Traction  Company  is  planning  to  install  a  new  substation  on  its  Dunreith- 
Newcastle  division.  D.  I'.  Roach,  of  Terre  Haute,  Ind.,  is  purchasing 
agent. 


TERRE  HAUTE,  IND. — Extensive  improvements  are  being  made  to 
the  equipment  of  the  electrical  laboratories  of  the  Rose  Polytechnic  In¬ 
stitute.  Four  alternating-current  machines  have  been  ordered  from  the 
General  Electric  Company  and  are  being  built  especially  for  the  school. 

CED.\R  RAPIDS,  lA. — The  Cedar  Rapids  &  Marion  City  Railway 
Company  has  recently  placed  an  order  with  the  Allis-Chalmers  Company, 
of  Milwaukee,  Wis.,  for  a  complete  railway  generating  unit,  consisting 
of  a  22  and  46  x  48  heavy  duty,  cross-compound  engine,  receiving  steam 
at  150  lb.  pressure  and  exhausting  into  a  26-in.  vacuum,  direct  connected 
to  an  800-kw,  6oo-volt,  100  r.p.m.  generator. 

COLUMBUS  JUNCTION,  lA. — Investigations  are  being  made  by  the 
industrial  committee  of  the  Commercial  Association  with  a  view  of  con¬ 
structing  a  dam  across  the  Cedar  River  for  power  purposes. 

ELDON,  lA. — Surveys  have  been  made  by  E.  J.  Moore  on  the  Des 
Moines  River  from  Eldon  to  Ottumwa,  with  a  view  of  erecting  a  dam  just 
above  Eldon  for  the  purpose  of  developing  same  to  furnish  power  in 
Eldon  and  surrounding  country. 

MARSHALLTOWN,  l.\. — The  Marshalltown  Light,  Heat  &  Railway 
Company  is  installing  a  500-kw,  Westinghouse  high  pressure  turbo¬ 
generator  set  in  its  local  plant. 

ASHLAND,  KAN. — Contracts  have  been  awarded  for  the  construction 
of  the  municipal  water  and  light  plant  in  .\shland  as  follows:  General 
contract  to  the  Squire  Electric  Company,  of  Kansas  City,  Mo.;  hydrants 
and  valves  to  Western  Valve  Company,  of  Kansas  City,  Mo.;  engines  to 
I'airbanks,  Morse  &  Company,  Chicago,  III.;  tank  an(^  tower  to  the  Chicago 
Bridge  &  Iron  Works,  of  Chicago,  Ill.,  and  for  electrical  machinery  to  the 
Westinghouse  Electric  &  Manufacturing  Company,  of  Pittsburgh,  Pa. 

GARNETT,  KAN. — Contracts  have  been  awarded  by  the  Anderson 
County  Home  Telephone  Company  for  equipment  for  the  new  local  ex¬ 
change  building,  now  under  construction  in  Garnett,  amounting  to 
$17,000.  James  F.  Barnett  is  interested  in  the  project. 

KIOWA,  KAN. — The  equipment  of  the  municipal  electric  light  plant 
will  be  increased  in  the  near, future  by  the  installation  of  a  50-kw,  three- 
phase,  60-cycle,  2300-volt  generator  direct  connected  to  engine.  It  is  also 
proposed  to  increase  the  water  supply.  Frank  I.  Reid  is  superintendent. 

LOUISVILLE,  KY. — Plans  have  been  prepared  for  the  construction 
of  a  large  building  on  Market  ^Street  between  Eighth  and  Ninth  Streets, 
by  Udolpho  Snead.  The  building  will  be  eight  stories  high,  184  ft.  x 
90  ft.,  and  will  be  used  for  manufacturing  purposes,  space  being  rented 
with  power  furnished.  The  cost  of  the  building  is  estimated  at  $300,000; 
the  installation  of  elevators,  generators  and  other  power  apparatus,  will 
probably  cost  $100,000  additfonal.  D.  X.  Murphy  &  Son,  of  Louisville, 
Ky.,  are  architects. 

ALGIERS,  LA. — An  ordinance  will  soon  be  submitted  to  the  City 
Council  for  the  sale  of  a  franchise  for  a  street  railway  beginning  at 
Morgan  and  Patterson  strets  and  over  certain  streets  in  the  city  and 
thence  to  the  Mississippi  River.  It  is  understood  that  the  plan  con¬ 
templates  the  construction  of  a  railway  from  Algiers  to  points  along  the 
lower  coast  of  Louisiana.  Peter  S.  Lawton,  H.  C.  Warmoth  and 
Theodore  S.  Wilkinson  are  interested  in  the  project. 

MONROE,  LA. — The  People’s  Ice  Company  is  reported  to  be  planning 
the  installation  of  an  electric  light  plant  to  furnish  electricity  to  light  the 
city.  B.  J.  Sugar  is  vice-president. 

BALTIMORE,  MD. — The  Sewerage  Commission  has  awarded  the  con¬ 
tract  for  construction  of  power  house,  pump  house  and  sewerage  work  at 
the  disposal  plant  at  Back  River,  to  Ryan  &  Reilly,  of  Baltimore,  Md. 
The  work  includes  the  power  plant  which  will  utilize  the  fall  of  the  sewage 
on  its  way  to  the  river  after  being  purified  to  generate  electricity  neces¬ 
sary  to  operate  the  disposal  plant. 

DENTON,  MD. — The  stockholders  of  the  Farmers’  &  Merchants’  Tele¬ 
phone  Company  of  Carolina  County  have  voted  to  increase  the  capital 
stock  of  the  company  from  $25,000  to  $50,000. 

FREDERICK,  MD. — We  are  informed  that  the  Frederick  Railroad 
Company  expects  to  place  orders  in  the  near  future  for  an  engine  and 
generator  with  a  rating  of  from  300  to  400  kw  to  replace  a  14  x  26  x 
36-in.  steam  engine  and  a  200-kw,  500-volt  generator.  W.  S.  Taylor  is 
general  manager. 

BOSTON,  MASS. — Plans  are  being  prepared  by  the  Boston  &  North¬ 
ern  Street  Railway  Company  to  reconstruct  its  power  plant  on  Merrimack 
Street,  which  will  include  the  erection  of  a  150-ft.  chimney  with  a  loo-ft. 
base;  the  installation  of  a  1200-kw  generator  and  two  high-pressure 
boilers.  G.  W.  Palmer,  Jr.,  of  Boston,  Mass.,  is  electrical  engineer. 

BOSTON,  MASS. — Steps  have  been  taken  by  the  Boston  &  Maine 
Railroad  Company  to  equip  two  of  its  divisions  with  telephones  for  train 
despatching,  one  extending  from  Concord,  N.  H.,  to  White  River  Junction, 
Vt.,  a  distance  of  70  miles,  and  the  other  from  Concord  to  Vyoodsvillc, 
N.  H.,  95  miles  in  length.  Orders  have  been  placed  with  the  Western 
Electric  Company  for  complete  telephone  equipment  for  the  two  divisions. 

BOSTON,  MASS. — The  Boston  &  Worcester  Street  Railway  Com¬ 
pany  has  applied  to  the  Massachusetts  Railroad  Commissioners  for  per¬ 
mission  to  issue  4370  shares  of  additional  capital  stock,  par  value  $100, 
the  proceeds  to  be  used  for  the  following  purposes:  For  payment  of 
floating  debts,  $158,000:  for  land  damages  in  Framingham,  $37,000;  for 
permanent  additions,  $140,000,  and  $102,000  to  provide  for  working 
capital. 

EASTHAMPTON,  MASS. — Plans  have  been  prepared  for  the  new 
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power  house  of  the  Easthampton  Gas  Company  by  Neil  &  Thompson, 
engineers,  of  Boston,  Mass.  The  building  will  be  a  brick  .structure  8o  ft.  x 
90  ft.,  one  and  one-half  stories  high.  John  N.  Lyman  is  local  manager. 

L. MJKEL  P.\RK,  MASS. — The  Laurel  Park  Campmeeting  Corporation 
is  considering  the  question  of  lighting  the  entire  park  with  electricity. 

LEOMINSTER,  MASS. — The  Selectmen  have  entered  into  a  contract 
with  the  I^eominstcr  Electric  Light  &  Power  Company  for  street  lighting 
for  a  term  of  one  year.  The  new  contract  calls  for  84  tungsten  lamps  of 
60  cp  to  replace  at  arc  lamps  now  in  use;  the  25-cp  incandescent  lamps 
are  to  be  replaced  with  99  tungsten  lamps  of  40  cp.  The  new  lamps  are  to 
be  in  operation  by  April  i. 

• 

M. ALDEN,  MASS. — The  finance  committee  is  considering  the  ques¬ 
tion  of  establishing  a  municipal  electric  light  plant  in  Malden,  and  will 
probably  submit  the  matter  to  the  City  Council  in  the  near  future.  The 
city  at  present  spends  about  $40,000  annua'ly  for  public  lighting. 

K.ALAMAZOO,  MICH. — The  City  Council  is  contemplating  increasing 
the  output  of  the  municipal  electric  light  plant.  Two  propositions  are 
under  consideration,  the  first  is  to  make  additions  to  the  present  plant 
and  install  new  equipment  at  a  cost  of  about  $30,000;  the  other  to  build 
an  entire  new  plant,  equipjH-d  to  provide  for  800  lamps,  which  it  is  es¬ 
timated  could  be  maintained  at  a  less  cost  than  the  present  plant,  which 
supplies  400  lamps. 

MUNISING,  MICH. — The  Cleveland-Cliffs  Iron  Company  has  com¬ 
menced  work  on  the  construction  of  a  dam  at  the  head  of  the  falls 
on  the  Au  Train  River,  to  develop  the  water  power,  which  will  be 
utilized  to  ojicrate  the  paper  mill  at  Munising.  The  dam  will  be 
about  20  ft.  high  and  140  ft.  long.  The  power  plant  will  be  located 
at  the  foot  of  the  second  falls,  about  a  quarter  of  a  mile  below  the  dam, 
work  on  which  will  begin  early  in  the  spring,  to  which  the  water  will  be 
conveyed  through  a  steel  pipe,  five  feet  in  diameter.  Electricity  gen¬ 
erated  at  the  plant  will  be  transmitted  to  the  paper  mill  in  Munising,  a 
distance  of  13  miles.  Several  hundred  horsepower  will  be  developed, 
but  not  sufficient  to  operate  the  entire  mill,  and  will  be  used  to  supple¬ 
ment  the  present  steam  plant  now  in  operation.  It  is  understood  that 
the  company  is  contemplating  the  construction  of  another  dam  some  dis- 
\  tance  up  the  river. 

.\LBERT  LE.\,  MINN. — The  Albert  Lea  Light  &  Power  Company  has 
ricently  installed  a  300-kw  Westinghouse  turbo-generator  set  and  a 
Westinghouse-I-cblanc  condenser.  Lighting  and  power  service  is  fur¬ 
nished  by  the  new  equipment,  which  supplies  250-volt  direct-current. 
The  operation  of  an  inverted  rotary  converter  set  provides  alternating- 
current  for  transmission  purposes. 

FAIRFAX,  MINN. — It  is  reported  that  the  proposition  to  issue  $5,000 
in  bonds,  the  proceeds  to  be  used  for  the  installation  of  an  electric  light¬ 
ing  system  was  carried  at  a  recent  election. 

GILBERT,  MINN. — .\  franchise  has  been  granted  the  Mesaba  Trac¬ 
tion  Company  to  construct  an  electric  railway  in  Gilbert.  The  proposed 
railway  will  cxtcnil  from  Eveleth  to  Virginia.  W.  M.  Prindle,  of 
Duluth,  Minn.,  and  \V.  1).  Chapman,  of  Chicago,  III.,  are  interested  in 
the  project. 

MINNEAPOLIS,  .MINN.- — Plans  are  being  prepared  for  a  new  power 
station  to  be  erected  on  the  campus  of  the  State  University.  The  cost 
of  the  building  is  estimated  at  about  $150,000.  For  further  information 
address  Prof.  J.  J.  Flather. 

MINNE.XPOI.IS,  MINN. — Extensions  and  improvements  will  be  made 
by  the  Minne.ipolis  General  Electric  Company  this  year,  which  will  in¬ 
volve  an  exiK'nditure  of  about  $755,000.  The  improvements  will  include 
an  addition  to  the  Taylors  Falls  station  and  transmission  lines  from 
Taylors  Falls  to  Minneapolis,  to  cost  $400,000;  so-called  short  extensions 
in  Minneapolis,  $150,000;  underground  work  in  Minneapolis,  $70,000; 
remodeling  substation  “.-X,”  $50,000;  rebuilding  Garfield  Avenue  sub¬ 
station  and  cable  line  to  substation  “.A,”  $25,000;  tie  lines  from  Main 
Street  station  to  substation  “.A,”  $30,000,  and  additional  feeder  lines  in 
center  of  city,  $30,000.  The  equipment  of  the  Taylors  Falls  plant  will  be 
increased  by  the  insta'Iation  of  two  turbine  wheels,  which  will  increase  the 
output  of  the  station  from  10,000  to  15,000  kw.  A.  W.  Leonard  is  vice- 
president  and  district  manager. 

SOUTH  ST.  PAUL,  MINN.— The  South  St.  Paul  Electric  Light, 
Heat  &  Power  Company  expects  to  erect  a  new  boiler  house  and  install 
a  new  boiler  this  spring.  E.  \V.  Frick  is  vice-president  and  manager. 

RULEVILLE,  MISS. — The  city  has  entered  into  a  contract  with  the 
Southern  Power  Company,  of  Charlotte,  N.  C.,  to  furnish  electricity  for 
lighting  streets  and  residences;  the  city  is  to  install  the  distributing  sys¬ 
tem  and  lamps,  for  which  bonds  to  the  amount  of  $20,000  have  been 
authorized. 

K.ANS.AS  CITY,  MO. — The  Kansas  City,  Ozark  &  Southern  Railway 
Company  is  planning  to  extend  its  railway  from  Ava  to  Gainesville  this 
year,  a  distance  of  35  miles. 

K.ANS.AS  CITY,  MO. — Sealed  proposals  will  be  received  by  the  Board 
of  Fire  and  Water  Commissioners,  City  Hall,  Kansas  City,  Mo.,  until 
March  10  for  furnishing  the  Water  Department  of  Kansas  City,  Mo.,  at 
the  Turkey  Creek  station  the  following  machinery:  One  36-in.  x  24-ft.  alf- 
geared  head  lathe  with  constant  speed  motor  drive;  one  20-in.  x  i8-ft. 
all-geared  head  lathe,  with  constant  speed  motor  drive;  one  i6-in.  x  12-ft. 
all-geared  head  lathe,  with  constant  speed  motor  drive;  one  i8-in.  back- 
geared  shaper,  with  constant  speed  motor  drive;  one  36-in.  x  36-in.  x  12-ft. 
planer,  with  motor  drive;  one  universal  milling  machine  with  constant 


fpeed  motor  drive  and  working  surface  of  table  about  45  in.  x  10  in.; 
one  3-ft.  arm  radial  drill  with  back  geared  tapping  attachment,  worm 
swiveled  table  and  constant  speed  motor  drive  and  through  speed  box; 
one  motor-driven  emery  stand;  one  motor-driven  5-in.  x  5-in.  hack  saw; 
one  motor-driven  8-in.  air  fan  for  fire  blast;  one  36-in.  motor-driven  band 
saw.  Specifications  are  on  file  in  the  office  of  the  superintendent  of  water 
works.  J.  S.  Armstrong  is  secretary  of  board. 

OZARK,  MO. — The  capital  stock  of  the  Water  Power  Light  Company 
has  been  increased  from  $15,000  to  $20,000. 

TRENTON,  MO. — L.  G.  Knapp  &  Company,  New  York  Life  Building, 
Kansas  City,  Mo.,  engineers,  are  reported  to  be  preparing  plans  for  the 
proposed  municipal  electric  light  plant  in  Trenton. 

VALLEY  PARK,  MO. — The  Valley  Park  Ice  &  Supply  Company,  it  is 
reported,  would  like  to  receive  prices  on  electrical  equipment.  Robert  Sar¬ 
gent,  of  Valley  Park,  Mo.,  is  president. 

ROUNDUP,  MONT. — Preparations  are  being  made  by  the  Roundup 
Coal  Mining  Company  to  equip  its  mines  throughout  for  electrical  op¬ 
eration. 

BROKEN  BOW,  NEB. — Edgar  P.  Steen  and  Charles  C.  Gibson,  of 
Cripple  Creek,  Col.,  have  been  granted  a  franchise  to  install  an  electric 
light  system  in  Broken  Bow. 

ELM  CITY,  NEB. — The  City  Council  is  reported  to  be  considering  the 
installation  of  a  municipal  electric  light  plant  this  spring. 

FREMONT,  neb. — Application  has  been  made  to  the  City  Council  by 
the  Nebraska  Transportation  Company  for  a  franchise  to  construct  an 
electric  railway  through  Fremont.  The  proposed  railway  will  connect 
Omaha  and  Fremont,  C.  W.  Baker  is  president  of  the  company. 

GRAND  ISL.AND,  NEB. — The  Capital  Electric  Company,  of  Denver, 
Col.,  is  reported  to  have  secured  the  contract  for  furnishing  incandescent 
lamps  ond  other  electrical  supplies  for  the  city  during  the  coming  year. 

HASTINGS,  NEB. — The  City  of  Hastings,  Neb.,  has  purchased  a 
500-kw  Westinghouse  turbo-generator  unit  to  serve  as  an  auxiliary  to  its 
lighting  plant,  which  contains  Corliss  rciprocating  engines.  The  turbo¬ 
generator  will  be  excited  by  a  direct-current  generator  driven  by  a  6-in.  x 
6'/i-in.  VV'estinghouse  standard  steam  engine.  .About  $30,000  has  been 
expended  in  improvements  to  the  municipal  plant. 

LINCOLN,  NEB. — The  Lincoln  Traction  Company  has  petitioned  the 
City  Council  for  a  franchise  to  make  four  extensions  to  its  system  over 
certain  streets  in  the  city. 

PLAIN V’lEVV'^,  NEB. — The  City  Council  is  considering  the  question 
of  issuing  $8,900  in  bonds,  the  proceeds  to  be  used  to  install  an  electric 
light  plant.  A  special  election  will  be  held  to  vote  on  the  proposition. 

LACONI.A,  N.  n. — The  plant  and  holdings  of  the  Laconia  Electric 
Lighting  Company  have  been  purchased  by  the  Winnipiseogee  Gas  & 
Electric  Company,  of  Laconia,  N.  H.  The  company  has  also  purchased 
the  power  plant  on  the  Winnipiseogee  River,  at  East  Tilton,  N.  IL, 
where  it  proposes  to  erect  a  hydroelectric  plant  and  develop  1000  hp  or 
more,  to  be  operated  in  conjunction  with  the  plant  in  Laconia.  Plans  and 
specifications  are  to  be  prepared  by  Stone  &  Webster  Engineering  Cor¬ 
poration,  of  Boston,  Mass.  It  is  expected  that  contracts  will  be  awarded 
so  that  work  can  commence  as  soon  as  the  weather  will  permit.  G.  M. 
Rossman,  of  Keene,  N.  IL,  is  treasurer  and  general  manager. 

CAPE  MAY,  N.  J. — The  plant  and  holdings  of  the  Cape  May  Light 
&  Power  Company  have  been  purchased  by  a  company  of  which  Nelson 
Z.  Graves,  of  Philadelphia,  Pa.,  is  president.  The  price  paid  for  the 
stock  is  said  to  have  been  $165,000.  The  other  officers  are:  X'irginins 
F.  Graves,  treasurer,  and  Edward  H.  Heilman,  secretary. 

ENGLEWOOD,  N.  J. — The  Hudson  River  Traction  Company,  ot 
Hackensack,  N.  J.,  has  petitioned  the  Common  Council  for  a  franchise 
to  extend  its  railway  to  Highwood. 

NEW  BRUNSWICK,  N.  J. — The  city  is  contemplating  the  construc¬ 
tion  of  a  municipal  electric  light  plant.  An  engineer  has  been  en¬ 
gaged  to  make  investigations  with  a  view  of  establishing  a  plant  in 
connection  with  the  water  plant  at  Weston’s  Mill.  The  contract  for 
street  lighting  with  the  Public  Service  Corporation  of  New  Jersey  expires 
in  June.  A  committee,  consisting  of  Joseph  H.  Ridgeway,  William  Good¬ 
win,  and  Charles  ,A.  Oliver,  has  been  appointed  to  look  into  the  matter. 

TRENTON,  N.  J. — The  Adams  Electric  Company,  of  Trenton.  N.  J., 
has  been  awarded  the  contract  for  supplying  seven  motors  for  the 
State  Prison  power  plant  in  Trenton  for  $2,261. 

LAS  CRUCES,  N.  M. — The  Citizens’  committee  has  recommended  to 
the  City  Council  the  granting  of  a  franchise  to  a  private  corporation  for 
the  erection  of  an  electric  light  and  power  plant  in  Las  Cruces. 

SANTA  FE,  N.  M. — Plans  are  being  made  by  the  Rio  Lucero  Power 
Company  to  extend  its  transmission  lines  to  Taos  and  surrounding  coun¬ 
try,  for  which  rights-of-way  have  been  secured. 

.ALB.ANY,  N.  Y. — The  Legislature  has  passed  the  bill  appropriating 
$500,000  for  a  site  and  construction  of  a  power  house  for  the  capitol  and 
education  building  in  Albany. 

HICKS VI LLE,  N.  Y. — Plans  are  being  considered  by  Raymond  Smith, 
of  Oyster  Bay,  and  other  business  men  of  Oyster  Bay  and  Hicksville,  for 
the  construction  of  an  electric  railway  to  extend  from  Oyster  Bay  to 
Hicksville,  Central  Park  and  Farmingdale,  connecting  with  the  cross¬ 
island  line  at  Amityville. 

MONROE,  N.  Y. — The  Orange  &  Rockland  Electric  Company  will  soon 
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purchase  an  additional  generating  unit  with  a  rating  of  from  800 
to  1000  kw.  It  will  be  a  2300-volt,  6o-cycle,  three-phase  machine.  The 
company  has  just  completed  a  transmission  line  to  Florida,  N.  Y.,  and  is 
now  furnishing  electrical  service  in  that  town.  The  erection  of  a  trans¬ 
mission  line  to  Montgomery,  N.  Y.,  taking  in  Campbell  Hall  and  May- 
brook,  is  under  consideration,  but  nothing  definite  has  yet  been  decided 
upon.  R.  W.  Smith,  of  Monroe,  is  president  and  manager. 

PORT  BYRON,  N.  Y. — It  is  reported  that  bids  will  be  received  about 
March  i  for  the  installation  of  a  municipal  electric  light  system.  The 
work  is  to  include  the  erection  of  about  five  miles  of  pole  and  line  con¬ 
struction  to  cost  about  $7,000.  II.  B.  Sweet,  17  Clarendon  Building, 
Utica,  N.  Y.,  is  consulting  engineer. 

ROCHESTER,  N.  Y. — Plans  are  being  prepared  by  the  City  Engineer 
for  the  construction  of  a  small  electric  power  plant  to  be  operated  in  con¬ 
nection  with  the  sewage  disposal  plant.  The  plant  will  be  located  on  the 
farm  owned  by  the  city  and  will  generate  electricity  for  lighting  the  re¬ 
ducing  and  screening  plant  and  operating  sieves. 

CULLOVVHEE.  N.  C. — The  Cullowhee  Copper  Mining  Company,  it  is 
said,  is  contemplating  the  construction  of  a  hydroelectric  power  plant  on 
the  Tuckaseegee  River. 

I)URn.‘\M,  N.  C. — The  Durham  Traction  Company  is  contemplating 
the  purchase  of  two  250  hp  water  tube  boilers  of  i7S-lb.  pressure.  A  con¬ 
tract  has  recently  been  placed  for  a  looo-hp  Hamilton-Corliss  engine 
direct  connected  to  a  General  Electric,  600-kva,  2300-volts,  three-phase, 
60-cycle  generator. 

LEXINGTON,  N.  C. — It  is  reported  that  all  of  the  Lexington  cotton 
mills  are  to  be  operated  by  electricity,  which  will  be  furnished  by  the 
transmission  lines  of  the  Southern  Power  Company. 

LEXINGTON,  N.  C. — The  City  Council  is  considering  the  question  of 
securing  electricity  from  the  Southern  Power  Company,  of  Charlotte,  N.  C., 
to  operate  the  munici]>al  electric  light  system.  If  it  is  decided  to  purchase 
energy  from  the  power  company  it  will  be  necessary  to  change  the  equip¬ 
ment  of  the  present  plant. 

K.\LEIGH,  N.  — Prej)arations  are  being  made  by  the  Carolina  Light 
&  Power  Company  for  improvements  and  additions  to  its  plant,  which 
will  involve  an  expenditure  of  about  $175,000  and  include  erection  of  car 
barn,  extension  of  power  house,  installation  of  two  loo-hp  boilers,  a  2500- 
kw  turbo-generator  set,  automatic  stokers,  coal  and  ash-handling  machinery, 
etc. 

CLEV’EL.NNI),  OHIO. — .\rrangemer.ts  are  being  made  by  the  Kelly 
Island  Lime  &  Transport  Company  to  operate  more  of  its  quarry  ma¬ 
chinery  at  Akron,  N.  Y.,  and  Martin's  Station,  Ohio,  by  induction  motors. 
The  company  placed  orders  with  the  .\llis-Chalmers  Company,  of  Milwau¬ 
kee,  Wis..  for  new  apparatus,  which  includes  three  250-kw  transformers, 
one  25o-Iip,  one  200-hp,  one  7S-hp,  two  50-hp,  one  150-np  and  four  15-hp 
induction  motors. 

COLUMBl’S,  OHIO.— The  Board  of  Managers  of  the  Ohio  State 
Penitentiary,  has  recently  jilaced  orders  with  the  Allis-C  halmers  Com¬ 
pany,  of  Milwaukee,  Wis.,  for  additional  equipment  for  the  State  prison 
power  ])lant,  including  two  22-in.  x’ 40-in.  x  36-in.  heavy  duty,  cross¬ 
compound.  condensing  engines,  operating  at  120  r.p.m.  with  steam  pres¬ 
sure  at  150  11).  and  a  26-in.  vacuum.  These  engines  will  each  be  direct 
connected  to  a  600  kva.  480-volt,  three-pbase,  60-cycle  alternator  manu¬ 
factured  by  the  Allis-Chalmers  Company. 

DEFI.XNCE,  OHIO. — The  City  Council  is  reported  to  be  considering 
the  construction  of  an  electric  light  plant  and.  it  is  said,  will  engage  the 
services  of  electrical  engineer  to  secure  data  and  information  pertaining 
to  cost  of  constructing  and  maintenance  of  plants,  lighting  rates,  etc. 

DEFIANCE,  OHIO. — The  Valley  Power  Company  has  applied  to  the 
City  Council  for  a  franchise  to  furnish  electricity  in  Defiance  for 
manufacturing  purposes.  The  company  proposes  to  harness  the  Auglaze 
River,  about  two  miles  south  of  the  city,  where  it  is  estimated  that 
2500  hp  can  be  develoiied.  T.  T.  Ansberry  and  H.  D.  Bishop,  of  De¬ 
fiance,  are  interested  in  the  project. 

HUDSON,  OHIO. — The  citizens  have  voted  to  accept  the  offer  of 
James  W.  Ellsworth,  a  native  of  Hudson,  Ohio,  to  install  a  water  works 
system  and  electric  light  plant  and  sewer  system  on  condition  that  the 
town  would  not  allow  liquor  sold  in  the  village  for  a  term  of  50  years. 

WINDH.XM,  OHIO. — The  Village  Council  has  granted  the  Windham 
Electric  Company  a  franchise  to  construct  and  operate  an  electric  light 
plant  in  Windham. 

OKL.MIOM.X  CITY,  OKL.X. — The  Zahn-Swan  Company,  of  Oklahoma 
City,  Okla.,  is  reported  to  be  in  the  market  for  electrical  equipment  for 
a  lo-story  steel  and  concrete  building. 

SHAWNEE,  OKLA. — Work  will  soon  commence  on  the  proposed  elec¬ 
tric  railway  of  the  Shawnee  Electric  Railway  Company,  which  is  to  con¬ 
nect  Shawnee,  Dale,  McLoud,  Harrah,  Choctaw  City,  Spencer  and  Okla¬ 
homa  City,  a  distance  of  40  miles.  The  contract  for  construction  of  the 
railway  has  been  awarded  to  the  Shawnee  Railway  Construction  Company. 
Electricity  for  operating  the  road  will  be  purchased.  Franchises  have 
been  obtained  in  the  towns  of  McLoud,  Harrah  and  Choctaw,  and  ar¬ 
rangements  made  for  entrance  into  Oklahoma  City  over  the  tracks  of  the 
Oklahoma  Railway  Company  and  in  Shawnee  over  the  tracks  of  the  local 
railway  company.  C.  T.  Edwards,  of  Shawnee,  is  president. 

GRFiSH.XM,  ORE. — Orders  have  been  placed  by  the  Columbia  Brick 
Company  with  the  .\llis-Chalmers  Company,  of  Milwaukee.  Wis..  for 


motors  to  operate  its  brick-making  machinery,  including  one  75-hp,  950 
r.p.m.,  three-phase,  33-cycle,  induction  motor;  one  S-hp,  950  r.p.m., 

three-phase,  33-cycle,  induction  motor;  two  40-kva,  transformers  and 
switchboard. 

WESTPORT,  ORE. — The  Westport  Lumber  Company  is  construct¬ 
ing  a  large  mill  in  Westport,  which  will  be  equipj)ed  throughout  with 
the  latest  type  of  lumber  machinery  manufactured  by  the  Allis-Chalmers 
Company.  A  twin  Corliss  engine,  22  in.  and  22  in.  x  36  in.  belted  to  the 
main  line  shaft  driving  the  mill,  will  also  be  furnished  by  the  .\Ilis- 
Chalmers  Company. 

GREEN  SBURG,  PA. — Arrangements  are  being  made  by  the  Johnstown 
&  Greensburg  Railway  Company  for  the  construction  of  its  proposed 
electric  railway,  which  is  to  connect  Johnstown  and  Greensburg.  The 
first  division  will  be  built  from  Greensburg  to  Latrobe,  a  distance  of 
10  miles,  work  on  which  will  begin  in  April.  The  charter  nime  of  the 
company  is  Greensburg,  Latrobe  &  Eastern  Railway,  but  is  shortly  to  be 
changed  to  the  above.  W.  El.  Hildebrand,  of  Seward,  Pa.,  is  vice- 
president. 

HUNTINGTON,  P.\. — Contracts  have  been  awarded  by  the  Raystown 
Water-Power  Company  for  equipment  for  its  hydroelectric  power  plant, 
located  on  the  Raystown  branch,  some  distance  below  Huntington.  Gen¬ 
erators  aggregating  4000  hp  with  switchboard  and  other  electrical  appa¬ 
ratus  will  be  furnished  by  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburgh,  Pa.  James  Leffel  &  Company,  of  Springfield, 
Ohio,  were  awarded  the  contract  for  four  large  turbines.  .Ml  the  machin¬ 
ery  is  to  be  delivered  by  June  i.  It  is  expected  to  have  the  plant  in 
operation  by  July  i. 

JOHNSTOWN,  P.X. — The  Johnstown  Traction  Company,  which  was 
lecently  formed  to  take  over  the  Johnstown  Passenger  Railway,  of  Johns¬ 
town,  acquired  by  the  .'Xmerican  Railways  Company,  of  Philadelphia,  will 
soon  apply  for  a  charter  in  Johnstown. 

PITTSBl’RGIl,  PA. — The  XX’est  Penn  Railways  Co-npany  has  awarded 
a  contract  to  the  Westinghouse  Electric  Manufacturing  Company  for  two 
i2,ooo-hp  steam  turbines  and  two  turbines  of  200  hp  each. 

PITTSBURGH,  PA. — The  Pittsburg  Coal  Company  has  purchased  three 
150-kw,  525-575-volt,  200  r.p.m.  direct-current  generators  from  the  Allis- 
Chalmers  Company,  of  Milwaukee,  XX'is.  One  will  be  instaMe»l  at  its 
mine  in  Bruceton,  Pa.;  another  at  Cliff  Mines,  Pa.,  and  the  third  at 
Sturgeon,  Pa. 

PITTSBL^RGH,  P.X. — The  PiUsburgh,  Harmony,  Butler  &  New  Castle 
Railway  Company  has  applied  for  permission  to  increase  its  capital  stock 
from  $3,000,000  to  $3,500,000  to  provide  funds  for  proposed  extensions  in 
the  Butler  district.  The  company  is  planning  to  extend  its  railway  to 
Ellwood.  and  also  to  Beaver,  via  Koppel,  a  distance  of  about  Syi  miles. 

SHARON,  PA. — Improvements  are  contemplated  by  the  Shenango 
X'alley  Electric  Light  Company  to  the  Sharon  substation,  which  will 
involve  an  expenditure  of  about  $15,000  and  include  the  installation  of  a 
current  regulator. 

STROUDSBURG,  P.X. — The  Council  has  granted  the  Stroudsburg  & 
Water  Gap  Street  Railway  Company  a  franchise  to  build  a  two-mile  ex 
tension  through  Delaware  Water  Gap;  also  a  further  extension  to  Port¬ 
land,  a  distance  of  3Fi  miles,  where  it  will  connect  with  the  Portland 
&  Bangor  Traction  Company.  The  company  is  planning  to  build  a  new 
power  station  with  an  output  of  500  kw  to  furnish  electricity  to  operate 
its  system.  It  now  purchases  energy  from  the  Monroe  County  XX'ater 
Power  Company.  A.  A.  Holbrook,  of  VXilkes-Barre  Pa.,  is  general 
manager. 

TOWAND.A,  PA. — Preparations  are  being  made  by  the  Bradford 
County  Traction  Company  for  construction  of  its  proposed  electric- 
railway,  which  is  to  connect  Towanda.  XX’estend,  Milan,  Greenslanding, 
.Athens,  Sayre  and  XVaverly,  16  miles  in  length,  work  on  which  will  begin 
about  .Xpril  i.  George  R.  Hill  is  president. 

FLORENCE,  S.  C. — Plans  are  being  made  to  incorporate  a  company 
under  the  name  of  the  Black  Creek  Po-zer  Company  to  develop  the  water 
power  of  Black  Creek.  It  is  estimated  that  3500  hp  is  available.  J.  L. 
Barringer,  XX'.  J.  Brown,  P.  A.  Willcox  and  S.  S.  Ingram  are  interested 
in  the  project. 

RAPID  CITY,  S.  D. — The  Dakota  Power  Company  Pas  resumed  work 
on  the  construction  of  its  tunnel  in  connection  with  its  power  plant 
project.  XX’ork  on  the  power  plant  near  Big  Bend  and  the  transmission 
line  and  substation  will  commence  as  soon  as  frost  is  out  of  the  ground. 
The  initial  equipment  will  have  a  rating  of  2000  hp,  which  will  be 
increased  to  10,000  hp  as  the  demand  for  electrical  service  increases. 
The  company  has  been  granted  a  20-year  franchise  in  Rapid  City. 

HUNTINGDON,  TENN. — The  city  is  reported  to  have  voted  to  issue 
$10,000  in  bonds  for  improving  streets  and  extending  electric  lighting 
system  and  water  mains  to  the  East  End,  a  suburb  of  the  city. 

MEMPHIS,  TENN. — Preliminary  arrangements  have  been  made  by 
the  Lakeview  Traction  Company  for  construction  of  its  proposed  rail¬ 
way  from  Memphis  to  Lakeview,  work  on  which  will  begin  about  March 
I.  It  is  now  proposed  to  build  a  branch  to  Whitehaven,  two  miles  in 
length.  Lee  Messengale  is  general  manager. 

OBION,  TF.NN. — The  proposition  to  issue  $35,000  in  bonds  for  improve¬ 
ments  to  the  municipal  e'ectric  light  plant  will  be  submitted  to  a  vote. 

D.ALL.AS,  TEX. — Dr.  Robert  C.  Buckner  is  reported  to  have  pur¬ 
chased  the  franchise  of  the  Dallas  Interurban  Electric  Railway  Coui- 
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pany,  owned  by  J.  Mercer  Carter  and  others,  for  $4,700.  Under  the 
terms  of  the  franchise  work  on  construction  of  the  railway  must  begin 
by  April  1  and  30  miles  to  be  completed  by  Dec.  31.  It  is  reported 
that  an  electric  railway  from  Dallas  to  Buckner  Orphans’  Home,  a  dis¬ 
tance  of  seven  miles,  is  under  consideration. 

FORT  WORTH,  TEX. — Preparations  are  being  made  by  the  Fort 
Worth,  Mineral  Wells  &  Western  Railroad  Company  for  awarding  con¬ 
tracts  for  the  construction  of  its  proposed  electric  railway  from  Fort 
Worth  to  Mineral  Wells,  54  miles  in  length.  The  railway  will  eventually 
be  extended  to  Roswell,  N.  M.  J.  S.  Hanford,  of  Beaumont,  Tex.,  is 
president. 

MIDLAND,  TEX. — The  Midland  Water  Works  &  Power  Company,  it  is 
said,  is  contemplating  the  construction  of  a  power  and  ice  plant,  the  cost 
of  which  is  estimated  at  $40,000. 

PROVO,  UTAH. — A.  J.  Evans,  S.  L.  Chipman,  George  C.  Whitmore 
and  George  W.  Craig,  of  Provo,  Utah,  are  reported  to  have  applied  to  the 
County  Commissioners  for  a  franchise  to  construct  and  operate  an  elec¬ 
tric  railway  through  Utah  County. 

PROVO,  UT.MI. — The  County  Commissioners  have  granted  Jesse 
Knight  a  franchise  to  construct  and  operate  an  electric  interurban 
railway  in  Utah  County.  The  proposed  railway  will  extend  from  Payson 
through  Provo  to  Murray. 

BURLINGTON,  VT. — The  Burlington  Light  &  Power  Company  has 
recently  purchased  a  looo-kw,  three-phase,  60-cycle,  2300-volt  high  pres¬ 
sure  Westinghouse  turbine  generator  to  meet  the  increasing  demand  in 
the  local  lighting  and  power  service.  The  turbine  utilizes  steam  at  1 50 
lb.,  exhausting  into  a  vacuum  of  28  in. 

LITTLETON,  VT. — The  syndicate  of  Boston  and  Chicago  capitalists 
has  taken  up  the  option  on  the  charter  held  by  six  Littleton  men  for  the 
construction  of  a  power  plant  on  the  Connecticut  River  at  Fifteen  Mile 
Falls.  The  charter  was  obtained  from  the  New  Hampshire  Legislature 
some  years  ago,  but  nothing  has  been  done  in  the  way  of  develojmient. 
Carl  &  Ross,  of  Chicago,  Ill.,  about  nine  months  ago  took  an  option, 
agreeing  to  j)ay  $3,000  for  it,  and  to  develop  the  power  within  three 
years. 

BUENA  VIST.\,  VA. — Arrangements  are  being  made  by  the  Buena 
Vista  Light  &  Power  Company  to  make  improvements  to  its  plant  and 
increase  its  water  power. 

SCOTTSVII.LE,  VA. — The  company,  which  was  awarded  the  franchise 
to  erect  electric  light,  water  and  telephone  systems  in  Scottsville,  will 
soon  commence  work  on  the  installation  of  an  electric  system  in  this 
town.  Power  for  operating  the  plant  will  be  secured  from  the  Hardware 
River,  several  miles  north  of  Scottsville. 

CHEH.'M.IS,  VV.\SH. — Sealed  proposals  will  be  received  by  the  city 
clerk  until  March  7  for  wiring,  heating  and  plumbing  the  city  hall. 

GEORGETOWN,  WASH. — A  franchise  has  been  granted  to  Robert 
.VI.  Jones  to  construct  and  maintain  gas,  electric  light  and  power  plants 
in  Georgetown. 

KENT,  WASH. — Application  has  been  made  to  the  City  Council  by 
the  Valley  Railroad  &  Power  Company  for  a  3S-year  franchise  to  con¬ 
struct  and  operate  an  electric  railway  in  Kent.  The  proposed  railway  will 
connect  Kent  and  Renton.  The  company  is  capitalized  at  $300,000.  A. 
T.  West,  of  Seattle,  Wash.,  is  general  manager. 

SEATTLE,  WASH. — The  Puget  Sound  Electric  Company  is  said  to  be 
contemplating  making  improvements  to  its  system  between  Seattle  and 
Tacoma,  which  will  involve  an  expenditure  of  about  $376,590. 

SEATTLE,  W.\SH. — Plans  are  being  prepared  by  the  .\merican  Gas 
&  Electric  Company  for  the  construction  of  a  producer  gas  plant  in 
.Seattle,  to  cost  about  $300,000,  work  on  which  will  soon  commence. 

SE.VTTLE,  WASH. — Work  will  commence  on  the  construction  of  a 
large  hydroelectric  power  plant  on  White  River  at  Lake  Tapps  by  the 
Stone  &  Webster  Corporation,  Boston,  Mass.,  as  soon  as  the  weather  will 
permit.  It  is  proposed  to  develop  about  25,000  hp  at  a  cost  of  about 
$2,500,000,  which  will  be  utilized  bj’  the  company  in  Seattle  and  Tacoma. 
The  project  involves  the  storage  of  waters  of  White  River,  in  Lake 
Tapps,  a  natural  reservoir.  Eighteen  months  will  be  required  to  com¬ 
plete  the  plant. 

WALL.V  WALLA,  W.VSIL — R.  A.  Stephenson,  of  Mason  City,  la., 
and  other  Iowa  capitalists,  are  reported  to  be  interested  in  a  project  to 
construct  a  large  hydroelectric  power  plant  on  Snake  River.  Electricity 
generated  at  the  plant  will  be  transmitted  to  Walla  Walla  and  other 
cities. 

ZILLAH,  WASH. — Plans  are  being  made  by  the  Yakima  Valley  Tele¬ 
phone  Company  to  extend  its  service  in  Toppenish  and  Mabton. 

FAIRMONT,  W.  VA. — The  Fairmont  &  Clarksburg  Traction  Com¬ 
pany  is  contemplating  several  extensions  to  its  system,  including  a 
railway  from  Clarksburg  to  Weston,  a  distance  of  24  miles;  an  exten¬ 
sion  from  Clarksburg  to  Salem,  15  miles  distant,  of  which  five  miles 
have  already  been  built,  and  an  interurban  line  between  Fairmont  and 
Clarksburg  and  Owings. 

WHEELING,  W.  VA. — Contracts  have  been  placed  by  the  Loveland 
Light  &  VN’ater  Company,  of  Loveland,  for  two  12-in.  wells  with  W.  J. 
Miner,  of  Wheeling,  W.  Va.  Plans  ha.ve  been  prepared  for  the  erection 
of  pumping  station,  bids  for  construction  of  which  will  soon  be  asked. 

E.\U  CL.MRE,  WIS. — The  Eau  Claire  County  Telephone  Company  has 
increased  its  capital  stock  from  $5,000  to  $10,000. 


KENO.SILV,  WIS. — The  Kenosha  Home  Telephone  Company  has  ap¬ 
propriated  $10,000  for  improvements  and  extensions  to  its  system,  to  be 
made  immediately. 

KENOSHA,  WIS. — Preparations  are  being  made  by  Thomas  B.  Jef¬ 
fery  &  Company,  of  Kenosha,  Wis.,  to  increase  its  power  plant  to  meet 
the  increasing  demand  for  Rambler  automobiles.  The  new  equipment 
will  include  an  Allis-Chalmers  unit  comprising  a  24-in.  and  48-in.  x 
42-in.  heavy  duty,  cross-compound  engine,  direct  connected  to  a  1000- 
kva,  480-volt,  60-cycle,  three-phase,  too  r.p.m.  alternator.  Thtf  engine 
will  operate  with  a  steam  pressure  of  130  lb.  and  a  26-in.  vacuum.  * 

WINONA,  WIS. — The  City  Council  has  granted  the  La  Crosse  & 
Winona  Traction  Company  a  franchise  to  enter  the  city.  The  Council 
formerly  refused  to  grant  the  company  2  franchise,  but  has  re¬ 
considered  its  action  and  the  company  will  be  permitted  to  extend  its 
railway  to  Winona. 

BASIN,  WYO. — The  Town  of  Basin  has  decided  to  relinquish  its 
option  on  the  plant  of  Wyoming  Light  &  Power  Company,  which  it  pro¬ 
posed  to  purchase  and  operate  as  a  municipal  plant,  at  a  cost  of  $22,000. 
The  bond  issue  of  $25,000,  authorized  for  this  purpose,  will  be  used 
for  the  extension  of  the  municipal  water  system. 

LARAMIE,  WYO. — A  30-year  franchise  has  been  granted  to  E.  J. 
Bell  and  R.  D.  Stewart,  of  Laramie,  Wyo.,  to  ‘supply  electricity  in  this 
city  for  lamps  and  motors.  Power  will  be  obtained  from  Nach’s  Fork 
and  Libbey  Creek.  The  plant  is  to  be  located  in  the  mountains,  30  miles 
distant  and  will  develop  about  4600  hp.  The  cost  of  the  plant  is  estimated 
at  about  $300,000. 

HOPE,  B.  C.,  CAN. — It  is  reported  that  the  Fraser  Land  Company  is 
contemplating  the  construction  of  a  power  plant  in  Hope. 

V^ANCOUVER,  B.  C.,  CAN. — It  is  reported  that  an  agreement  has 
been  made  between  the  Canadian  Pacific  Railway  Company  and  the 
British  Columbia  Electric  Railway  Company,  under  which  the  latter 
company  will  construct  10  miles  of  new  railway  in  South  V'ancouver 
and  Point  Grey  municipalities.  The  agreement  also  involves  the  leasing 
of  the  Vancouver  and  Lulu  Island  Railway  from  the  Canadian  Pacific 
Railway  Company  for  a  long  term  of  years. 

VANCOUX'ER,  B.  C.,  CAN. — The  V’ancouver  Island  Power  Company 
has  awarded  the  contract  for  the  first  four  4000-kw  units  for  its  gen¬ 
erating  station  on  the  Jordan  River,  on  Vancouver  Island,  to  John 
McDougall  Caledonian  Works,  Ltd.,  Montreal,  Que.,  Can.  The  equip¬ 
ment  contracted  for  consists  of  a  6ooo-hp  impulse  water  wheel  direct 
connected  to  a  4000-kw  Allis-Chalmers-Bullock  turbine  generator  run¬ 
ning  at  400  r.p.m.  The  amount  of  the  contract  is  said  to  be  $53,000.  The 
Vancouver  Island  Power  Company  is  to  supply  electricity  to  the  British 
Columbia  Electric  Railway  Company  for  lamps  and  motors  in  Victoria 
and  throughout  the  island.  The  power  company  proposes  to  install 
next  year  a  generating  unit  of  20,000  hp  at  the  Lake  Buntzen  plant,  at 
a  cost  of  about  $500,000.  The  station  now  has  an  output  of  33,000  hp; 
the  amount  available  for  development  at  this  point  is  60,000  hp. 

FREDERICTON,  N.  B.,  CAN. — Plans  are  being  considered  by  the 
Fredericton  Street  Railway  Company  to  construct  an  electric  railway 
which  will  connect  St.  Mary's,  Gibson,  Marysville  and  Nashwaasksis  on 
one  side  of  the  river  and  Springhill  and  Victoria  Mills  on  the  other  side. 
The  company,  it  is  said,  will  soon  apply  for  a  charter.  H.  H.  Hanson, 
of  Fredericton,  N.  B.,  is  solicitor. 

FORT  FRANCES,  ONT.,  C.'SN. — The  Minnesota  &  Ontario  Power 

Company  has  applied  to  Hon.  F.  Cochrane,  Minister  of  Land  and  Mines, 

for  permission  to  export  power  to  the  United  States.  The  application 
was  opposed  by  the  Town  of  Fort  Frances.  The  Minister  has  proposed 
a  conference  between  the  parties  interested. 

ORILLIA,  ONT.,  CAN. — Sealed  bids  will  be  received  by  C.  E.  Grant, 
town  clerk,  until  March  7  for  sewage  pumping  machinery,  including  gaso¬ 
line  engine,  electric  motors  and  centrifugal  pumps.  Plans  and  specifica¬ 
tion  may  be  seen  at  the  office  of  Willis  Chipman,  chief  engineer.  Empire 

Building,  Toronto,  Ont.,  Can.,  or  at  the  resident  engineer’s  office,  Orillia. 

Ont. 

OTTAWA,  ONT.,  CAN. — A  bill  has  been  presented  to  the  Parliament 
asking  for  permission  to  incorporate  a  company  under  the  name  of  the 
Ottawa  &  Montreal  Power  Transmission  Company.  The  same  interests 
which  control  the  Ottawa  &  Hull  Power  Company,  which  now  supplies 
the  Ottawa  municipal  electric  plant  and  other  industries  in  this  city,  arc 
promoters  of  the  project.  The  new  company  has  secured  a  power  site 
on  the  Lievre  River  and  another  on  Nation  River  and  legislation  is  re¬ 
quested  empowering  the  company  to  purchase  other  power  sites  along 
the  Ottawa  and  Gatineau  rivers.  The  company  proposes  to  erect  trans¬ 
mission  lines  through  the  counties  of  Wright,  Labelle,  Argenteuil,  Two 
Mountains  and  Laval  to  Montreal,  and  also  branch  lines  on  either  side 
of  the  Ottawa  River.  As  yet  only  preliminary  plans  have  been  made. 
The  incorporators  are;  Cameron  McPherson  Edwards,  John  Burns 
Fraser,  R.  G.  Edwards,  W.  H.  A.  Fraser,  Hiram  Robinson,  H.  K.  Egan, 
R.  Lennox  Blackburn  and  Russell  Blackburn. 

MONTREAL,  QUE.,  C.AN. — The  Montreal  &  Southern  Counties  Rail¬ 
way  Company  which  recently  placed  part  of  its  system  in  operation,  an¬ 
nounces  that  it  will  construct  10  miles  of  new  track  and  will  also  equip  a 
section  of  steam  railroad,  1 5  miles  in  length,  for  electrical  operation. 

MONTREAL,  QUE.,  CAN. — The  Montreal  Central  Terminal  Railway 
Company  has  applied  for  a  charter,  under  which  it  asks  for  power  to 
make  agreements  with  the  Montreal  Terminal,  Boston  &  Maine  and 
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other  railways  and  also  proposes  to  acquire  the  franchise  of  the  Montreal 
Light,  Heat  &  Power  Company,  the  Central  Heating  Company,  the 
Saraguay  Electric  &  Water  Company  and  the  Canadian  Light  & 
Power  Company.  The  company  is  planning  an  expenditure  of  $500,000 
within  two  years. 

GUERRERO,  MEX. — Plans  are  being  prepared  by  the  Alfred  II.  Adams 
Company,  of  Mexico  City,  for  the  construction  of  a  large  hydroelectric 
plant  on  the  Balsas  River.  Electricity  generated  at  the  plant  will  be 
transmitted  to  Guerero  and  to  several  small  towns  and  mining  camps  in 
this  part  of  the  country.  It  is  estimated  that  about  60,000  hp  can  be 
developed  under  concessions  already  granted  by  the  Government. 


NeU)  Industrial  Companies. 

THE  AMERICAN  METER  COMPANY,  of  New  York,  N.  Y.,  has  been 
incorporated  by  William  McDonald,  Donald  McDonald  and  Frederick  Mc¬ 
Donald,  all  of  Albany,  N.  Y.  The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  sell  meters. 

THE  BEACH  LAMP  COMPANY,  of  Palatine  Bridge,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $1,000  by  Daniel  E.  Beach,  John  C. 
Beach  and  George  H.  Tilton,  all  of  Palatine  Bridge,  N.  Y.  The  company 
proposes  to  manufacture  and  deal  in  incandescent  lamps,  etc. 

THE  ELECTRIC  TOOL  STEEL  COMPANY  OF  AMERICA  has  filed 
articles  of  incorporation  with  the  Secretary  of  State  with  a  capital  stock 
of  $$00,000.  The  incorporators  are:  J.  G.  Gray,  S.  S.  .'\dams,  Jr.,  M. 

B.  F.  Hawkins,  all  of  Wilmington,  Del. 

THE  HAROLD  L.  BOND  COMPANY,  of  New  York,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $25,000  for  the  purpose  of 
manufacturing  and  dealing  in  machinery  and  railroad  supplies.  The  in¬ 
corporators  are:  H.  L.  Bond,  Malden,  Mass.;  G.  S.  Hedge,  of  Wellesly, 
Mass.,  and  H.  O.  Weaver,  of  New  York,  N.  Y. 

THE  HENRY  THERMO  ELECTRIC  COMPANY,  of  Newport,  Vt., 
has  been  organized  with  a  capital  stock  of  $100,000  for  the  purpose  of 
manufacturing  and  dealing  in  all  kinds  of  electrical  machinery,  appliances 
and  devices;  also  to  purchase  and  sell  patents,  designs,  etc.  George  B. 
Young,  of  Newport,  Vt.,  is  the  Vermont  representative. 

THE  HERMAN  J.  KUMBERGER  COMPANY,  of  New  York,  N.  Y.. 
has  been  chartered  by  Herman  J.  Kumberger,  Albert  .-\.  Meeker  and  John 
H.  Taylor,  all  of  New  York,  N.  Y.  The  company  is  capitalized  at  $2,000 
and  proposes  to  manufacture  and  deal  in  gas  and  gasoline  engines,  all  kinds 
of  machinery  and  motor  boats. 

THE  INTERMOUNTAIN  CONSTRUCTION  COMPANY,  of  Mis¬ 
soula,  Mont.,  has  been  organized  with  a  capital  stock  of  $100,000  to  erect 
telephone,  telegraph,  electric  transmission  lines,  etc.,  by  T.  S.  Lane  and 
others. 

THE  JOHN  JOHNSON  CONSTRUCTION  COMPANY,  of  Buffalo, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000  by  A.  McNiven, 
J.  E.  Johnson  and  C.  H.  Hahl,  of  Buffalo,  N.  Y.  The  company  proposes 
to  do  a  general  contracting  and  construction  business. 

THE  LILLY  ENGINE  COMPANY,  of  Jamestown,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $150,000  to  manufacture 
and  deal  in  automobiles,  motors,  motorcycles,  etc.  The  incorporators  are: 

C.  H.  Henderson,  J.  R.  Graves,  of  Corry,  Pa.,  and  G.  H.  Henderson,  of 
Jamestown,  N.  Y. 

THE  L.  A.  W.  MOTORS  COMPANY,  of  Augusta,  Maine,  has  been 
chartered  with  a  capital  stock  of  $1,000,000  to  deal  in  all  kinds  of  engines. 
E.  M.  Leavitt,  of  Augusta,  Maine,  is  president  and  treasurer. 

THE  N.\TIONAL  CAR  &  M  ANUF.\CTURING  COMPANY,  of 
Chicago,  Ill.,  has  been  incorporated  by  J.  Conrath,  T.  B.  Conroy  and  G. 
E.  Moore.  The  company  is  capitalized  at  $125,000  and  proposes  to  manu¬ 
facture  rolling  stock  and  machinery. 

THE  NATIONAL  SELF-WARNING  FIRE  ALARM  COMPANY,  of 
Boston,  Mass.,  has  been  incorporated  with  a  capital  stock  of  $25,000  to 
manufacture  and  sell  burglar  alarms.  E.  Bucci,  of  Lynn,  Mass.,  is  presi¬ 
dent,  and  F.  Brunno,  of  Boston,  Mass.,  treasurer. 

THE  NflW  YORK  ELECTRIC  TOOL  COMPANY,  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $50,000  by  M.  S. 
Carver,  A.  F.  Carver  and  H.  C.  Morris,  all  of  New  York,  N.  Y.  The 
company  proposes  to  manufacture  and  deal  in  electrical  devices  and  ap¬ 
pliances. 

THE  NORTHWESTERN  ENGINEERING  &  CONSTRUCTION 
COMPANY,  a  Wisconsin  corporation,  has  filed  articles  of  incorporation 
with  the  Secretary  of  State  with  a  capital  stock  of  $100,000  for  the  pur¬ 
pose  of  doing  an  engineering  and  construction  business.  Hugh  W.  Cole, 
of  Genesee,  Ill.,  is  interested  in  the  company. 

THE  TANK  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been  in¬ 
corporated  with  a  capital  stock  of  $2,500  by  F.  J.  Tank,  I.  E.  Tank  and 
E.  J.  Tank.  The  company  proposes  to  do  a  general  electrical  business. 

THE  W.\TSON-P.\TTERSON  COMPANY,  of  Chicago,  Ill.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $10,000  for  the  purpose 
of  manufacturing  insulating  materials.  The  incorporators  are:  J.  V. 
Watson,  B.  L.  Winchell  and  R.  A.  Patterson,  all  of  Chicago,  Ill. 

THE  WINDSOR  LOCKS  ELFXTRICAL  EQUIPMENT  COMP.\NY, 
of  Windsor  Locks,  Conn.,  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $5,000. 


Nebf  Incorporations* 


BIRMINGHAM,  ALA. — The  Alabama  Aerial  Tramway  Company  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  operate  aerial 
tramways.  The  officers  are:  J.  D.  Patrick,  president;  J.  K.  Barton, 
vice-president,  and  C.  F.  Wittichen,  secretary  and  treasurer. 

FORT  SMITH,  .ARK. — The  Fort  Smith  &  Interurban  Railway  Com¬ 
pany  has  been  chartered  with  a  capital  stock  of  $100,000  to  construct 
an  electric  railway  from  Greenwood,  Bonanza  and  Fort  Smith,  25  miles 
in  length.  George  Sevgel,  of  Fort  Smith,  is  president. 

TUCSON,  .ARIZ. — The  Consolidated  Telephone,  Telegraph  &  Electric 
Company  has  been  incorporated  with  a  capital  stock  of  $5,250,000.  E. 
Randolph  is  president. 

S.ANTA  MONICA,  CAL. — The  Rand  Power  &  Irrigation  Company  has 
been  incorporated  with  a  capital  stock  of  $10,000  b^  H.  H.  Grisby,  R.  M. 
Miller,  H.  J.  Englebrecht  and  others. 

BOULDER,  COL. — The  Boston-Colorado  Power  Company  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $2,000,000  by  John 
Wilbur  Kay,  Frank  D.  Patterson  and  Thomas  H.  Gibson.  The  com¬ 
pany  proposes  to  develop  the  water  power  of  Left  Hand  and  Jim 
creeks.  A  large  storage  reservoir  is  to  be  built  a  short  distance  below 
the  junction  of  the  two  streams.  The  promoters  of  the  enterprise  have 
recently  acquired  Lake  Isabelle,  which  will  be  enlarged  and  used  for 
a  storage  reservoir.  The  company  willl  supply  electricity  in  Boulder  and 
Denver  counties  for  commercial  purposes  and  to  operate  the  mines 
owned  by  the  organizers  of  the  company.  Fremont  B.  Cheesbrough, 
Charles  F.  Underhill,  Jr.,  E.  M.  Underhill  and  W.  C.  Hanks. 

D.WENPORT,  lA. — .Articles  of  incorporation  have  been  filed  for  the 
Davenport-Muscatine  Railway  Company  with  a  capital  stock  of  $100,000 
to  construct  an  electric  railway  from  Davenport  to  Muscatine.  The  officers 
of  the  company  are:  J.  F.  Porter,  president;  J.  R.  Lane,  vice-president, 
and  11.  E.  Weeks,  secretary  and  treasurer.  ' 

DES  MOINES,  I.A. — Articles  of  incorporation  have  been  filed  for  the 
Central  Interurban  Railway  Company  by  J.  B.  Green,  W.  P.  Clark,  J.  H. 
Phillips,  W.  M.  Taylor  and  C.  R.  Keyes.  The  company  is  capitalized  at 
$10,000. 

AUGUST.A,  M.AINE. — The  Hussey  Street  Lighting  Company  has  been 
incorporated  with  a  capital  stock  of  $250,000  for  the  purpose  of  handling 
electricity  in  all  its  forms.  E.  M.  Leavitt,  of  VV'inthrop,  Maine,  is  presi¬ 
dent  and  treasurer. 

L.A  GR.ANGE,  MAINE. — .Articles  of  incorporation  have  been  filed  for 
the  La  Grange  &  Nedford  Telephone  Company  by  N.  M.  Bunker  and  L. 
.A.  Bailey,  both  of  La  Grange,  Maine.  The  company  is  capitalized  at 
$5,000. 

PORTLAND,  MAINE. — The  North  Atlantic  Wireless  Telegraph  & 
Telephone  Company  has  been  incorporated  with  a  capital  stock  of  $500,000 
by  H.  M.  Fairbanks,  H.  T.  Waterhouse,  both  of  Portland,  Maine,  and 
N.  Clifford,  of  Cape  Elizabeth,  Maine.  The  company  proposes  to  operate 
an  electric  wireless  telephone  system. 

BALTIMORE,  MD. — The  Babanoyo  &  Guaranda  Electric  Railway 
Company  has  been  chartered  under  the  laws  of  Maryland  for  the  purpose 
of  constructing  an  electric  railway  40  miles  long  in  Ecuador,  S.  A. 
The  company  is  capitalized  at  $1,380,000  and  the  incorporators  are: 
Julio  H.  Cardon,  of  Guayaquil,  Ecuador;  Benjamin  F.  Patterson,  Janes. 
G.  Pugh,  Martin  H.  K.  Paulsen  and  John  P.  Timmerman,  of  Balti¬ 
more,  Md.  The  principal  offices  of  the  company  will  be  located  in 
Baltimore. 

SILVER  CITY,  N.  M. — Articles  of  incorporation  have  been  filed  for  the 
Gila  River  Power  Company  with  a  capital  stock  of  $6,000,000  by  Thomas 
Lyons,  of  Gila,  N.  M.;  William  D.  Murray,  of  Silver  City,  and  John  R. 
Bartlett,  2  Wall  Street,  New  York,  N.  Y. 

OR.AN,  N.  Y. — The  Lewis  &  Hall  Telephone  Company  has  been  in¬ 
corporated  with  a  capital  stock  of  $10,000  to  construct  a  telephone  line 
between  Oran  and  Pompey  Center,  to  Delphi  Falls,  Oran  to  Watervale  and 
to  Pompey.  The  directors  are;  George  M.  Lewis,  Roger  D.  Hall,  Ben¬ 
jamin  V.  L.  Lewis  and  others. 

MINSTER,  OHIO. — The  Minster  &  Loramie  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  construct  an  elec¬ 
tric  railway  from  Loramie  to  Minster.  It  is  understood  that  the  rail¬ 
way  will  connect  with  the  Minster  branch  of  the  Western  Ohio  Railway 
at  Minster,  and  will  be  operated  as  part  of  that  system.  F.  D.  Car¬ 
penter,  E.  C.  Riddle,  C.  C.  Collilns  and  E.  L.  Herr,  of  Minster,  Ohio, 
are  incorporators. 

TOLEDO,  OHIO. — The  Toledo  k  Indiana  Traction  Company  has 
filed  articles  of  incorporation  whh  a  capital  stock  of  $10,000.  The 
company  will  take  over  the  property  of  the  Toledo  &  Indiana  Rail¬ 
way  Company,  which  was  sold  at  foreclosure  sale  to  C.  S.  Schenck,  re¬ 
cently,  representing  the  bondholders.  Charles  F.  Chapman,  Jr.,  George 

D.  Welles,  Frank  W.  Caughling,  Eugene  H.  Winkworth  and  Frank 

E.  Miller  are  incorporators. 

GUTHRIE,  OKLA. — The  New  Telephone  &  Telegraph  Company  has 
been  chartered  with  a  capital  stock  of  $50,000  by  E.  C.  Barnes,  C.  Bar¬ 
bour  and  R.  N.  Lillard. 

CENTERVILLE,  W.ASH. — The  Centerville  Telephone  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  Henry  Gainer  and 
others. 
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SOUTH  sfl)E  (P.  O.  WENATCHEE),  WASH.— The  South  Side 
Telephone  Company  has  been  incorporated  with  a  capital  stock  of  $50,000 
by  W.  .\.  Kiser,  L.  J.  Coonan  and  W.  R.  Ball. 

Personal. 


MR.  IV.  E.  .ATHERN  has  been  appointe<!  engineer  of  equipment  of  the 
Western  Union  Telegraph  Company. 

MR.  B.  A.  BEHREND  has  been  elected  a  foreign  member  of  the  Council 
of  the  Elektrotechnischer  V’erein,  of  Berlin,  Germany. 

MR.  J.  C.  BARCLAY,  assistant  general  manager  and  electrical  engineer 
of  the  Western  Union  Telegraph  Company,  has  resigned  these  positions. 

MR.  E,  J.  BURDICK,  superintendent  of  motive  power  for  the  De¬ 
troit  United  Railway  Company,  Detroit,  Mich.,  is  receiving  the  sym¬ 
pathy  of  his  friends  in  a  serious  illness,  from  which  it  is  hoped  that  he 
may  soon  recover. 

MR.  HENRY  PIKLER,  of  the  Crocker- Wheeler  Company,  will  give  a 
scries  of  four  2-hour  lectures  on  transformer  theory,  design  and  manufac¬ 
ture,  to  the  fourth-year  electrical  engineering  students  at  Columbia  on 
Tuesdays  from  10  to  12  a.  m. 

MR.  ARTHUR  L.  MUl.LERGREN,  electrical  engineer  for  the  Jeffer¬ 
son  City  Eight,  Heat  &  Power  Company,  of  Jefferson  City,  Mo.,  has 
resigned  his  position  with  that  company,  and  moved  to  his  home  at  Pine 
Bluff,  Ark.  He  has  not  yet  formed  any  definite  plans  for  the  future. 

DR.  A.  S.  Mc.4LLlSTER  was  the  guest  of  honor  at  a  dinner  at  the 
Pennsylvania  State  College  on  Feb.  11,  given  upon  the  conclusion  of  a 
week’s  course  of  lectures  on  electromagnetic  phenomena.  The  dinner, 
which  was  served  in  Mc.Mlister  Hall,  was  tendered  by  the  students  of 
the  upper  classes. 

MR.  ELIVIN  C.  FOSTER,  recently  president  of  the  New  Orleans  Rail¬ 
way  &  Light  Company,  and  formerly  vice-president  and  general  manager 
of  the  subsidiary  companies  of  the  Massachusetts  Electric  Companies,  has 
become  associated  with  Sanderson  &  Porter,  with  offices  at  52  William 
Street,  New  York  City. 

MR.  JOHN  W.  MABBS,  chief  engineer  of  the  Board  of  Trade,  Chicago, 
addressing  the  the  Western  Society  of  Engineers  of  that  city  on  Feb.  16, 
outlined  an  elaborate  plan  for  an  outer  harbor,  with  a  breakwater  many 
miles  long  two  miles  out  in  Lake  Michigan,  and  tunnels  connecting  the 
breakwater  (with  its  wharves  and  slips)  with  the  mainland. 

MR.  ANGUS  S.  HIBB.iRD,  vice-president  and  general  manager  of  the 
Chicago  Telephone  Company,  is  a  song  writer  of  repute  and  he  has  pre¬ 
pared  a  collection  of  Chicago  songs,  arranged  to  be  sung  to  popular 
airs,  which  have  been  taken  up  with  great  enthusiasm  by  the  members 
of  the  Chicago  Association  of  Commerce,  of  which  Mr.  Hibbard  is  a 
prominent  member. 

MR.  A.  M.  MORSE,  for  the  past  six  years  district  sales  manager  for 
the  Harrisburg  Foundry  &  Machine  Works,  and  who  very  successfully 
introduced  the  Fleming-Harrisburg  engines  in  Chicago  and  the  Middle 
West,  has  resigned  his  position  with  the  company.  He  will  continue  to 
maintain  offices  in  the  Marquette  Building,  204  Dearborn  Street,  Chicago, 
where  he  has  been  located  for  the  past  12  years. 

MR.  JOHN  IV.  I.IEB,  JR.,  was  given  a  dinner  at  Delmonico’s  on 
Feb.  II  by  the  Staff  Council  of  the  New  York  Edison  Company  on  the 
occasion  of  his  fiftieth  birthday.  Mr.  Thomas  E.  Murray  presided  and 
presented  to  the  guest  of  honor  a  Swiss  repeating  watch  and  a  copy  of 
a  limited  Italian  edition  of  the  scientific  and  engineering  writings  of 
Leonardo  da  Vinci,  who,  although  popularly  known  only  as  a  great 
painter,  was  also  much  interested  in  mechanical  science. 

MR.  HENRY  A.  ALLEN  has  been  appointed  consulting  engineer  for 
the  Department  of  Public  Works,  Chicago.  Mr.  -Mien,  who  is  senior 
member  of  the  engineering  firm  of  Henry  A.  Allen  &  Company,  is  highly 
esteemed  by  bis  colleagues  in  the  engineering  profession  in  Chicago.  He 
graduated  from  the  United  States  Naval  Academy  in  1887,  and  for  a  num- 
mer  of  years  was  connected  with  the  well-known  engine-building,  firm  of 
E.  P.  .Mlis  &  Company,  Milwaukee,  Wis.  George  F.  Samuel  has  been 
appointed  acting  city  engineer  of  Chicago  in  place  of  Mr.  John  Ericson, 
who  is  on  leave  of  absence. 

MR.  FRANK  S.  SMITH  has  recently  completed  a  commission  under¬ 
taken  for  the  .\dams-Bagnall  Electric  Company  in  Europe  a  little  over  -a 
year  ago  in  connection  with  the  tungsten  lamp  industry.  Mr.  Smith 
graduated  from  Lehigh  University  in  1887  and  immediately  entered  the 
lamp  works  of  the  Westinghouse  Electric  Company  as  chemist  and  elec¬ 
trician.  Later  he  became  superintendent,  sales  manager  and  general 
manager,  finally  completing  his  connection  with  this  branch  of  the  busi¬ 
ness  in  1903  as  vice-president  of  the  Sawyer-Mann  Electric  Company. 
During  1904  Mr.  Smith  was  a  member  of  the  commission  of  manage¬ 
ment  of  the  allied  Westinghouse  interests  at  the  I..ouisiana  Purchase  Ex¬ 
position  and  in  1905  was  in  charge  of  their  exhibit  and  representation  at 
the  International  Railway  Congress  at  Washington.  Following  this  and 
until  the  Westinghouse  receivership,  he  was  in  charge  of  their  inter¬ 
company  co-operative  work  with  headquarters  in  New  York.  Mr.  Smith’s 
plans  for  the  future  are  undetermined. 

MR.  H.  IV.  YOUNG,  who  recently  resigned  as  sales  manager  of  the 
Central  Electric  Company,  has  assumed  the  position  of  President  of  the 
Delta-Star  Electric  Company,  in  which  he  is  financially  interested. 
This  new  company,  which  is  located  in  the  Stromberg-Carlson  Building, 
.‘;4t’SS3  Jackson  Boulevard,  is  now  manufacturing  several  new  high- 


tension  specialties  and  the  intention  is  to  extend  this  line  as  rapidly  as 
possible.  Mr.  Young’s  experience  in  the  design  and  manufacture  of  elec¬ 
trical  devices  has  extended  over  a  period  of  several  years  of  factory  and 
commercial  service  with  various  manufacturers.  His  early  work  was 
with  the  Whitney  Electrical  Instrument  Company,  and  the  Thomson- 
Houston  Company,  This  was  followed  by  commercial  engineering  work 
with  the  General  Electric  Company,  and  sales  management  of-  the  Na¬ 
tional  Electric  Signaling  Company,  Washington,  D.  C.  In  1904  Mr. 
Young  was  assigned  to  the  Boston  office  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  in  charge  of  the  detail  and  supply  department. 
After  two  years’  experience  in  New  England  he  was  transferred  to  Pitts¬ 
burg  as  special  representative,  in  which  capacity  he  visited  the  various 
district  offices,  securing  a  wide  experience  among  jobbers  and  supply 
dealers.  For  the  past  two  years  he  has  been  sales  manager  of  the  Central 
Electric  Company,  and  has  acquired  a  wide  experience  throughout  the 
Middle  West.  As  president  of  the  new  company  he  will  have  an  excel¬ 
lent  opportunity  of  utilizing  his  past  manufacturing  experience  and  later 
will  no  doubt  carry  out  his  well-known  ideas  of  specialization  in  the 
sale  of  electrical  material. 

MR.  H.  E.  CHUBBUCK,  of  Peoria,  Ill.,  general  manager  of  the  Mc¬ 
Kinley  Syndicate  properties  and  secretary  of  the  Illinois  State  Electric 
Association,  has  been  elected  executive  vice-president  of  the  McKinley  or¬ 
ganization.  Mr.  Chubbuck  is  next  in  authority  to  Mr.  William  B.  McKin¬ 
ley,  president,  in  the  39  public-service  companies  which  are  owned  by  the 
Illinois  Traction  System  and  the  Western  Railways  &  Light  Company. 

These  properties  embrace  both  elec¬ 
tric  light  and  electric  railway  plants, 
the  latter  having  a  combined  track¬ 
age  of  700  miles  and  comprising  an 
extensive  interurban  system  serving 
the  principal  cities  of  Central  Illi¬ 
nois.  Mr.  Chubbuck  was  appointed 
general  manager  of  these  properties 
in  October,  1908,  and  his  election 
to  the  vice-presidency  is  in  further 
recognition  of  the  value  of  his  work. 
Mr.  Chubbuck  has  been  associated 
with  Mr.  McKinley  for  the  past  12 
years.  In  early  life  he  gained  a 
close  knowledge  of  electrical  matters 
from  his  association  with  the  Tele¬ 
graph  Manufacturing  Company,  of 
which  his  father,  Mr.  A.  S.  Chub¬ 
buck,  was  one  of  the  organizers. 
This  company  built  the  first  tele- 
MR.  H.  E.  CHUBBUCK.  graph  instruments  used  in  com¬ 

mercial  service.  Subsequently  Mr. 
Chubbuck  became  connected  with  the  Thomson-Houston  Company  and 
served  with  it  and  the  General  Electric  Company  for  a  number  of  years. 
During  this  period  Mr.  Chubbuck  installed  and  managed  plants  at  Auburn. 
N.  Y.;  Springfield,  Ohio;  Omaha,  Neb.;  Pueblo,  Colo.,  and  Quincy, 
Galesburg  and  La  Salle,  Ill. 


Obituary, 

MR.  JOTH.4M  POTTER,  president  of  the  Jandus  Electric  Company, 
Cleveland,  Ohio,  died  suddenly  on  Feb.  18  of  heart  failure.  Mr.  Potter 
was  a  familiar  figure  in  Cleveland,  and  for  many  years  past  has  been  at 
the  head  of  the  Jandus  Electric  Company.  A  sketch  of  his  life  will  appear 
later  in  these  columns. 

MR.  ELMER  GILMER,  president  of  the  Warren  Electric  &  Specialty 
Company  and  the  Peerless  Electric  Company,  Warren,  Ohio,  which  com¬ 
panies  he  had  successfully  built  up  from  small  beginnings,  passed  away 
very  suddenly  Feb.  19.  Mr.  Gilmer  was  one  of  the  best  known  men  in 
the  incandescent  lamp  industry,  having  succeeded  Mr.  John  C.  Fish  as 
president  of  the  National  Electric  Lamp  Association.  He  was  a  man  of 
great  executive  ability  and,  although  only  president  of  the  association  (or 
10  months,  had  already  proven  a  worthy  successor  to  Mr.  Fish. 


Trade  Publications. 


NEWSPAPER  DIRECTORY.— Rudolf  Mosse,  the  well-known  adver 
tising  agent  of  Hamburg,  Germany,  has  issued  the  43d  edition  of  his 
remarkable  Zeitungs-Katalog  or  list  of  journals  for  which  he  accepts  ad¬ 
vertising.  This  well-bound  folio-catalogue  contains  a  list  of  newspapers 
and  periodicals  appearing  in  all  parts  of  the  world,  besides  political,  sta¬ 
tistical  and  miscellaneous  information  useful  to  the  advertiser.  A  bound- 
portfolio  containing  a  calendar  and  reproductions  of  specimens  of  striking 
advertisements  accompanies  the  catalogue. 

KERR  TURBINE  SETS.— The  Kerr  Turbine  Co.,  Wellsville,  N.  Y., 
has  just  issued  two  new  bulletins.  No.  9  “Turbo-Blower  Units,’’  and  No. 
10  “Steam  Turbine  Generators,  Steam  Turbine  Centrifugal  Pumps.’’ 
The  first  bulletin  illustrates  practical  outfits  for  forced  and  induced 
draft,  gas  works  service  and  for  furnishing  blast  for  cupolas.  The 
other  bulletin  includes  generating  sets  for  electric  power  and  lighting,  and 
pumping  units  for  boiler  feeding,  fire  service,  water  -supply,  circulating 
condenser  water,  draining  sumps,  and  for  other  service  where  water  must 
lie  delivered  at  moderate  or  high  pressure  or  against  considerable  head 


Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  FEB.  15,  1910. 

[Conducted  by  W.  F.  Bissing,  Patent  Law,  2  Rector  St.,  N.  Y.  City.] 

949.004.  METHOD  OF  RECOVERING  IRON  FROM  ORES  AND 
PREPARING  IRON  ALLOYS;  A.  S.  Ramage,  Newark,  N.  J.  App. 
filed  Aug.  21,  1909.  The  ore  is  reduced  to  an  iron  sponge  free  from 
carbon  which  is  then  electrolytically  refined. 

949.012.  TELEPHONE  SYSTEM;  H.  G.  Webster,  Chicago,  Ill.  App. 
filed  Mar.  7,  1903.  Places  the  cut  off  relay  wholly  in  one  line  con¬ 
ductor  so  that  whether  the  line  is  balanced  or  not  the  current  flowing 
through  its  two  coils  always  produces  equal  and  opposite  effects 
therein. 

949,072.  BRUSH  HOLDER  FOR  DYNAMO  ELECTRIC  MACHINES: 
W.  T.  Hensley,  Wilkinsburg,  Pa.  App.  filed  May  4,  1908.  A  looped 
resilient  spring  engages  the  brush  and  a  rigid  finger  projects  within 
the  loop  as  an  emergency  stop. 

949,081.  ELECTRIC  ARC  LAMP;  J.  C.  Lincoln,  Cleveland,  Ohio.  App. 
filed  Jan.  16,  1905.  A  series  connected  coil,  a  carbon  holder  and  a 
stationary  field  for  securing  a  substantial  equal  pull  throughout  all 
position  of  adjustment  of  the  coil  and  carbon. 

949,082.  FIELD  MAGNET  FOR  DYNAMO  ELECTRIC  MACHINES: 
E.  Mattman,  Norwood,  Ohio.  App.  filed  Jan.  28,  1907.  A  field 
magnet  with  ventilated  structure. 

949.086.  TRANSFORMER-CASE  CONSTRUCTION;  L.  C.  Nichols, 
Norwood,  Ohio.  App.  filed  Oct.  'i9<  1905.  A  sheet  metal  tank  con¬ 
taining  oil  and  a  surrounding  jacket  for  dissipating  heat,  the  jacket 
containing  water.  . 

949,007.  MOTOR  CONTROL  SYSTEM;  E.  W.  Stull,  Norwood,  Ohio. 
App.  filed  Apr.  i,  1908.  A  power-operated  switch  for  railway  motors 
and  a  controller  for  controlling  its  operation  and  directly  varying  the 
interrelation  of  said  motors. 

949.103.  COMMUTATOR  FOR  DYNAMO  ELECTRIC  MACHINES; 
M.  Walker,  Manchester,  England.  App.  filed  Feb.  2,  1907.  For 
high-speed  machines,  in  which  the  commutator  cylinder  has  a  series 
of  deep  grooves  with  clamping  bands  in  them  to  hold  the  bars  against 
displacement. 

949.106.  DYNAMO  ELECTRIC  MACHINE;  E.  C.  Wright,  Newport, 
Ky.  App.  filed  Jan.  22,  1906.  Dynamo  with  auxiliary  fields  for  pre¬ 
venting  sparking  at  the  brushes,  with  means  for  automatically  ad¬ 
justing  the  winding  for  the  auxiliary  field. 

949.114.  SYSTEM  OF  ELECTRIC  MOTOR  CONTROL;  W.  Cooper, 
Pittsburgh,  Pa.  App.  filed  May  4,  1908.  For  traction  motors,  the 
motors  being  connected  in  pairs,  and  a  bridging  conductor  per¬ 
manently  joining  intermediate  points  of  equi-potential  in  said  pairs. 

949.J22.  ELECTRIC  CLOCK  SYNCHRONIZING  APPARATUS;  E.  A. 
Hummel,  St.  Paul,  Minn.  App.  filed  Feb.  23,  1907.  "For  clocks  to 
synchronize  a  large  number  from  one  clock. 

949,016.  ELECTROLYTIC  APPARATUS  FOR'  RECOVERING  MET¬ 
ALS  FROM  SOLUTIONS;  W.  A.  Hendryx,  Denver,  Col.  App. 
filed  Apr.  23,  1906.  A  tank  provided  with  a  supply  of  ore  pulp  so¬ 
lution,  a  pump,  a  revolving  drum  with  a  filter  in  the  inlet  and  a 
screen  in  both  ends,  an  anode  in  the  drum  and  a  cathode  in  the 
drum. 

949,033.  ELECTRICAL  SWITCH;  J.  D.  Hilliard,  Albany,  N.  Y.  App. 
filed  Mar.  19,  1908.  High  potential  switch  in  which  the  movable  con¬ 
tact  and  the  _  fixed  contact  are  located  within  a  pot  of  drawn  steel 
and  blast  of  insulating  fluid  is  forced  into  the  path  of  the  arc  by  the 
pressure  created  in  the  pot  by  the  arc. 

949.058.  PROCESS  FOR  THE  TREATMENT  OF  SILVER-NICKEL- 
COB  ALT-ARSENIC  ORES;  C.  C.  Cito,  Irvington,  N.  J.  App.  filed 
October  31,  1909.  Uses  electroylis. 

949.1.10.  POLE  LINE  LIGHTNING  ARRESTER;  A.  R.  Rheinberger, 
St.  Paul,  Minn.  App.  filed  Oct.  1,  1908.  An  insulating  pin  carrying 
an  insulator  with  a  pair  of  electrodes  one  on  the  insulator  and  con¬ 
nected  with  the  line  and  the  other  upon  the  pin  connected  with 
ground,  with  an  air  gap  between  the  electrodes. 

949.146.  SECONDARY  OR  STORAGE  BATTERY;  C.  H.  Clare,  Strat- 
ham,  N.  H.  App.  filed  May  4,  1908.  A  type  of  grid  with  a  plurality 
of  openings  containing  active  material  with  plugs  in  the  openings 
whicn  help  to  carry  the  active  material. 

949,151.  ELECTRIC  ARC  LAMP;  J.  .  C.  Lincoln,  Cleveland,  Ohio. 
App.  filed  Jan.  31,  1905.  An  adjustable  carbon  holder  and  a  damping 
device  of  special  construction  which  is  employed  in  lieu  of  the  ordi¬ 
nary  dash 


949.153.  METALLIC  FILAMENT  INCANDESCENT  LAMP;  W,  Ma- 
jert,  Berlin,  Germany.  App.  filed  May  15,  1909.  The  lanm  com¬ 
prises  base  supports,  tip  supports  and  middle  supports  with  filament 
loops  carried  thereby. 

949.159.  DEVICE  FOR  APPLYING  STERILIZERS  TO  MOUTH¬ 
PIECES;  O.  H.  Savage,  New  York,  N.  Y.  App.  filed  Dec.  s,  1006. 
For  telephones.  The  attaching  clip  which  engages  the  outer  end  of 
the  mouthpiece  secures  a  %  cone-shaped  piece  with  absorbent  material 
to  the  inner  wall  of  the  mouthpiece. 

949.182.  HIGH  POTENTIAL  SWITCH;  F.  O.  Hartman,  Mansfield, 
Ohio.  App.  filed  Dec.  17,  1906.  Oil  switch  in  which  a  horizontally 
projecting  tubular  frame  carries  the  switch  points. 

949.184.  INSULATOR  FOR  HIGH-POTENTIAL  CIRCUITS;  J.  N. 
Kelman,  Los  Angeles,  Cal.  App.  filed  Feb.  10,  1908.  Consists  of  a 
spreading  member  and  a  tube  composed  of  layers  of  flexible  fabric 
separated  by  insulating  devices. 

949.187.  TRANSMISSION  SYSTEM;  O.  T.  Lademan,  Milwaukee,  Wis. 
App.  filed  Feb.  15,  1909.  Telephone  transmission  system  with  a 
telephone  circuit  connecting  a  central  station  with  a  plurality  of  sub¬ 
stations,  a  telephone  set  at  the  central,  a  telephone  set  at  each 
sut^station,  the  receivers  at  the  substation  having  lower  impedances  as 
their  distance  from  the  central  station  increases. 

949.188.  COMPOSITE  SYSTEM;  O.  T.  Lademan,  Milwaukee,  Wis. 
App.  filed  Feb.  15,  1909.  For  telephone  and  telegraph  circuits,  in¬ 
cluding  a  plurality  of  metallic  telephone  circuits,  with  telegraph 
appliances  interposed  between  the  various  telephone  circuits. 

949.225.  SECONDARY  OR  STORAGE  BATTERY;  B.  Ford,  Phila¬ 
delphia,  Pa.  App.  filed  April  22,  1908.  The  tank  has  an  expansion 
joint  in  its  bottom  protected  by  the  sealing  compound  preventing 
strains  by  the  warping  of  the  bottom. 

949.235.  TELEPHONE  SELECTING  SYSTEM;  D.  W.  Jones,  Dora, 
T ex.  _  App.  filed  Feb.  i,  1909.  A  generator,  electromagnets,  a 
circuit  breaker  in  the  generator  circuit,  a  clock  escapement  inter¬ 
mittently  operated  by  the  electromagnets  and  controlling  a  train  of 
gearing  driven  by  a  spring,  a  circle  of  contact  points  carried  by  a 
gear  of  the  train  and  stationary  brushes  contacting  therewith,  to¬ 
gether  with  an  indicating  dial  and  pointer. 

949,251.  VARIABLE  RATIO  ROTARY  CONVERTER;  J.  L.  Wood- 
bridge,  Philadelphia,  Pa.  App.  filed  Feb.  *17,  1908.  The  armature 
is  provided  with  alternating-current  terminals  and  a  commutator  and 
direct-current  brushes  ard  a  magnetic  field  develops  in  the  armature 
between  the  contact  points  of  adjacent  direct-current  brushes,  a 
primary  alternating-current  e.m.f.  A  second  automatic  varying  flux 
develops  a  secondary  alternating-current  e.m.f.  displaced  90  deg. 

949.256.  PRIMARY  BATTERY;  W.  C.  Banks,  New  York,  N.  Y.  App. 
filed  July  29,  1907.  The  battery  element  consists  of  a  malleable 
iron  plate  having  holes  with  oxide  of  copper  plugs  forced  therein. 

949,263.  ELECTRIC  SWITCH;  L.  P.  Coulter,  Milwaukee,  Wis.  App. 
filed  March  14,  1907.  Motor  controller  with  a  low-voltage  release 
in  which  the  magnet  may  be  made  inoperative  to  permit  free  move¬ 
ment  of  the  arm. 

949.283.'  ELECTRIC  CUT-OUT;  T.  E.  Murray,  New  York,  N.  Y. 
App.  filed  March  27,  1909.  A  base  plate,  a  pivoted  support  carrying 
a  fuse  and  metallic  end  pieces. 

949.296.  FUSE  FOR  ELECTRIC  CIRCUITS;  C.  J.  Dorff,  Chicago,  Ill. 
App.  filed  Oct.  28,  1907.  Comprises  a  thin  rectangular  and  flexible 
strip  of  insulating  material  with  a  shallow  groove,  sheet  metal  ter¬ 
minals  and  a  fuse  wire  in  the  groove. 

949.305-  DYNAMO  ELECTRIC  MACHINE;  H.  G.  Reist,  Schenectady, 
N.  Y.  App.  filed  Oct.  27,  190s.  Cores  and  windings  of  armatures 
of  dynamos  in  which  a  set  of  blocks  or  units  is  arranged  in  a  row 
on  the  core  body  so  as  to  form  a  tooth,  and  separate  means  are 
provided  for  locking  each  block  to  the  body. 

949.320.  VARIABLE  FREQUENCY  GENERATOR;  G.  Faccioli, 
Schenectady,  N.  Y.  App.  filed  May  7,  1^08.  A  self-exciting  alter¬ 
nating-current  generator,  one  of  the  windings  provided  with  a 
commutator  and  brushes,  the  windings  connected  together  and  to 
the  load  circuit  and  a  variable  ratio  transformer  included  in  the 
connections  between  the  windings. 

949,32a.  BLOCK  SIGNAL  SYSTEM;  L.  A.  Hawkins,  Schenectady, 
N.  Y.  App.  filed  July  19,  1904.  Home  and  distant  block  signal 
system  controlled  by  a  relay  which  actuates  both  signals  or  the  home 
signal  only,  as  required. 
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operated.  The  consolidated  firm  will  branch  out  into  the  electrical  busi¬ 
ness  and  has  added  an  electrical  department  to  the  machine  shop  works. 

F.  S.  HARDY  &  COMPANY.— F.  S.  Hardy,  Charles  E.  Gibson  and 
George  A.  Ober  have  associated  themselves  together  under  the  name  of 
F.  S.  Hardy  &  Company,  jobbers  and  manufacturers’  agents  of  electrical 
supplies.  C.  S.  Knowles  retires  from  the  electrical  supply  business  in 
the  New  England  States.  Mr.  Hardy  has  been  for  ten  years  associated 
with,  and  Mr.  Ober  has  for  14  years  been  salesman  for  Mr.  Knowles. 
Mr,  Hardy  will  have  the  active  management  of  the  business,  with  Mr. 
Ober  as  sales  manager.  Mr.  Duncan  Kennedy  and  Mr.  A.  D.  Richmond, 
of  the  old  house,  connect  themselves  with  the  new  firm  as  .salesmen. 

THE  DE.ARBORN  DRUG  &  CHEMICAL  WORKS  will  on  May  i 
move  their  general  offices  and  chemical  laboratories  from  the  Postal  Tele¬ 
graph  Building,  Chicago,  where  they  have  been  located  since  the  organi¬ 
zation  of  the  company  more  than  twenty  years  ago,  to  the  new  Mc¬ 
Cormack  Building,  on  Michigan  Avenue  and  Van  Buren  Street.  “The 
extensive  growth  of  the  business  of  the  company  has  made  necessary 
this  removal  to  its  new  home,  where  the  general  offices  and  laboratories 
will  occupy  the  greater  portion  of  the  top  floor  of  one  of  the  finest  office 
buildings  in  Chicago.  The  Dearborn  Company  will  have  the  entire 
frontage  on  Michigan  Avenue  for  its  offices  and  laboratories,  with  a  total 
floor  space  of  more  than  five  thousand  square  feet. 


BUSINESS  NOTES. 


THE  HARRISON  ENGINEERING  COMPANY,  of  New  York  City, 
manufacturers  of  the  Harrison  aertube  heater,  has  just  opened  another 
branch  office  at  the  Real  Estate  Trust  Building,  corner  Broad  and  Chest¬ 
nut  Streets,  Philadelphia.  Mr.  J.  J.  McKee  is  manager. 

THE  LORD  ELECTRIC  COMPANY  reports  that  thus  far  this  year 
it  has  actually  sold  more  of  its  various  products  than  in  any  six  months 
of  any  previous  year  since  the  company  has  been  in  business.  Large 
orders  have  recently  been  received  for  Earll  trolley  catchers  and  re¬ 
trievers,  controlators,  lighting  arresters  and  other  specialities. 

SCOTT-MADDEN  IRON  WORKS  CO.— The  Scott  Manufacturing  Com¬ 
pany,  of  St.  Louis,  Mo.,  and  Keokuk,  la.,  and  Madden  &  Company,  of 
Rushville,  Ind.,  have  consolidated  under  the  name  of  the  Scott-Madden 
Iron  Works  Company.  Both  the  Keokuk  and  Rushville  works  will  be 


Both  of  these  bulletins  contain  interesting  descriptive  matter  about  the 
construction  and  operation  of  Kerr  steam  turbines.  The  comparisons 
between  turbine  and  reciprocating  engines  can  profitably  be  read  by  all 
who  are  in  charge  of  oh  operate  steam  power  plants. 
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949>U3',  electrical  CONTROLLER;  F.  L.  Sessions,  Columbus, 
Ohio.  App.  filed  Feb.  $,  1909.  For  controlling  electric  motors  in 
mines  in  which  the  controller  is  contained  within  a  case  to  avoid  the 
danger  of  sparking  being  communicated  to  the  gases  in  the  mines. 

949.335-  VAPOR  ELECTRIC  LAMP  CIRCUIT:  P.  H.  Thomas,  Mont¬ 
clair,  N.  J.  App.  filed  Jan.  37,  1^05.  Single-phase  alternating- 
current  lamp  with  a  plurality  of  positive  electrodes  and  two  negative 
electr^es. 

949.339.  SIGHT-FEED  LUBRICATOR;  H.  Weihman,  Chicago,  Ill. 
App.  filed  March  2^,  1907.  An  electric  lamp  gives  a  signal  when 
the  drop  of  the  lubricant  passes  on  its  way  to  the  bearing. 

949.345-  DYNAMO  ELECTRIC  MACHINE;  E.  F.  W.  Alexanderson, 
Sdenectadv,  N.  Y.  App.  filed  Oct.  14,  1907.  High-speed  machine 
in  which  the  voltage  between  adjacent  segments  of  the  commutator 
is  reduced  to  a  fraction  of  a  single  armature  turn  without  intro¬ 
ducing  self-induction  I'y  connecting  from  each  end  of  each  coil  of 
each  winding  to  the  opposite  end  of  the  coil  of  another  winding. 

949.346.  SINGLE  PHASE  MOTOR  CONTROL;  E.  F.  W.  Alexander- 
son,  Schenectady,  N,  Y.  App.  filed  Oct.  31,  1907.  For  operating 
single-phase  motors  of  the  commutator  type  by  connecting  a  non- 
inductive  resistance  in  series  with  the  exciting  winding  at  surting 
and  impressing  a  shunt  voltage  on  the  exciting  circuit  and  as  soon 
as  the  motor  has  started  connecting  the  exciting  winding  in  series 
with  the  other  motor  winding. 

949.347.  ELECTRIC  LOCOMOTIVE;  E.  F.  W.  Alexanderson,  Sche¬ 
nectady,  N.  Y.  App.  filed  Nov.  ii,  1909.  The  point  of  connection 
between  the  two  connecting  rods  is  above  the  plane  of  the  driving 
wheel  connecting  rod  and  below  that  of  the  motor  connecting  rod. 

949.353.  ARC  LAMP;  J.  T.  H.  Dempster,  Schenectady,  N.  Y.  App. 
filed  May  37,  1905.  A  heat  radiating  device  is  attached  to  the 


movable  electrode  and  also  dampens  the  movement  of  the  positive 
electrode.  It  is  made  of  sheet  metal. 

949.363.  INCANDESCENT  LAMP  SOCKET;  W.  Herkins,  Cheshire. 
Conn.  App.  filed  May  3,  1909.  A  sectional  block  having  a  recessed 
upper  ana  lower  part,  the  upper  part  having  a  T-shaped  recess  with 
a  T-spring  therein.  Details. 

#49.378.  SELECTING  APPARATUS  FOR  TELEPHONE  SYSTEMS; 
C.  E.  Nicholas,  Columbus,  Ohio,  and  W.  G.  Rich,  Rochester,  N.  Y. 
App.  filed  Dec.  8,  1903.  Party  line  with  improved  selecting  appa¬ 
ratus  operated  from  central  and  disconnecting  all  but  the  particular 
instrument  called. 

#49.386.  METHOD  FOR  THE  PRODUCTION  OF  SILICON  CAR- 
BID;  F.  J.  Tone,  Niagara  Falls,  N.  Y.  App.  filed  i^ril  35,  1908. 
For  making  gems.  Makes  use  of  an  electric  tumace.  Details. 

#49,404.  ELECTRIC  RAILWAY  SWITCH;  H.  W.  Sheehy,  Akron. 
Ohio.  App.  filed  Dac.  15,  1008.  Electrode  magnets  control  the 
switch  point  and  are  controlled  by  circuit  closers  operated  from  the 
car  by  the  motorman. 

949.45t.  ELECTRIC  BURGLAR  ALARM  FOR  VAULTS,  SAFES  OR 
THE  LIKE;  E.  Seragnoli,  Arensano,  Italy.  App.  filed  Oct.  14,  1908. 
An  electro-pneumatic  alarm  system  in  which  a  thin  metal  pipe  con¬ 
tains  a  bare  conductor  and  an  insulating  member  spirally  surrounds 
the  conductor,  the  conductor  contacting  with  the  wall  of  the  pipe 
when  the  same  is  crushed. 

#49^65.  ANTIPHASE  REVERSING  DEVICE;  W.  N.  Dickinson.  Jr., 
New  York,  N.  Y.  App.  filed  July  3,  ipo6.  Safety  device  for 
breaking  circuits  particularly  for  elevators  in  which  the  car  is  pro¬ 
vided  with  a  normally  open  safety  switch  which  when  closed  cuts  the 
main  line  current  of  the  system. 

#49.506.  ART  OF  REJUVENATING  STORAGE  BATTERIES:  A.  O. 
Tate,  Toronto,  Ont.,  Canada.  App.  filed  May  13,  1908.  Reduces 
the  oxidized  anodes  to  metallic  lead  and  oxidizes  the  cathodes. 

#49,507.  ART  OF  REJUVENATING  STORAGE  BATTERIES;  A.  O. 
Tate,  Toronto,  Ont.,  Canada.  App.  filed  May  13,  1908.  Discon¬ 
nects  certain  of  the  cells  at  stated  intervals,  when  they  have  dete¬ 
riorated  and  substitutes  a  like  number  of  cells  which  have  been 
charged  wd  subjects  the  disconnected  cells  to  a  charging  current 
flowing  in'  a  reverse  direction. 

949.5 u.  ELECTRIC  FURNACE;  C.  A.  Weeks,  Philadelphia,  Pa.  App. 
filed  Sept.  3,  1908.  A  rotary  electric  furnace  carrying  a  retaining 
hearth  with  means  for  revolubly  supporting  the  hearth  on  a  hori¬ 
zontal  axis.  Electrodes  project  within  the  hearth. 

949.517.  SOCKET  FOR  INCANDESCENT  ELECTRIC  LAMPS;  D.  E. 
Brown,  Pittsburgh,  Pa.  App.  filed  Feb.  16,  1909.  A  cap  is  re¬ 
movably  held  in  engagement  with  the  casing  and  a  block  located 
within  the  casing  with  spring  controlled  means  on  the  block  for 
locking  the  cap  in  position  on  the  casing. 

949.518.  SPACE  TELEGRAPHY;  S.  Cabot,  Brookline,  Mass.  App. 
filed  May  6,  1909.  An  .open  magnetic  circuit  transformer  has  its 
primary  connected  with  a  source  of  alternating-current  and  a  sec¬ 
ondary  connected  with  a  condenser  circuit  of  the  transmitting  aerial. 


949,530.  MULTIPLE  STATION  TELEPHONE  UNE;  A.  J.  Farmer, 
Detroit,  Mich.  App.  filed  Oct.  18,  1903.  Means  controllable  from 
the  central  office  tor  selectively  connecting  and  calling  a  sulMcriber 
b^  means  of  a  simple  switch  which  successively  extends  the  telelphone 
circuit  until  the  desired  station  is  selectively  connected  in  circuit. 

949.533.  CLUSTER  LAMP  SOCKET;  C.  D.  Gervin,  New- Yark,  N.  Y. 
App.  filed  March  16,  1908.  A  supporting' base,  a  pluralitv  of  yielding 
tongues  depending  therefrom  and  a  conducting  lamp  bolding  ring 
supported  by  the  tongues. 

949,534-  SYSTEM  OF  ELECTRIC  DISTRIBUTION;  A.  W.  Gray, 
New  York,  N.  Y.  App.  filed  Sept  19,  1905.  Wind  power  is  utilized 
to  produce  the  electrical  energy  by  means  of  a  wind  mill,  a  storage 
battery  and  a  generator.  Details. 

949.537.  SECTION  BREAKER;  J.  B.  and  H.  E.  Howe,  Windber,  Pa. 
App.  filed  June  17,  1909.  For  trolley  wires  in  which  a  breaker 
piece  co-operates  with  a  metallic  shoe  having  openings,  so  as  to 
provide  a  non-conducting  gap  for  the  trolley  wheel. 


949,296 — Fuse  for  Electric  Circuits. 

949,541.  CLUSTER  SOCKET;  E.  A.  Lefcbre,  Jr.,  New  York,  N.  Y. 
App.  filed  July  19,  1907.  A  ring,  a  plate  carrying  threaded  shells 
and  a  common  central  terminal  insulated  from  and  secured  to  the. 
ring. 

949.565.  LIGHTNING  ARRESTER;  G.  W.  Clark.  Grand  Rapids,  Mich. 
App.  filed  March  20,  1908.  Means  for  blowing  out  the  arc  of  a 
lightning  arrester. 

949.575.  METHOD  OF  TREATING  IRON  OR  STEEL  ARTICLES; 
H.  Howard,  Boston,  Mass.  App.  filed  Nov.  16.  1909.  First  pickles 
and  then  passes  an  electric  current  through  the  article  used  as  a 
cathode. 

949.593.  AUTOMATIC  CIRCUIT  CLOSER;  T.  W.  McKenzie,  Ham¬ 
mond  B.  C.,  Canada.  App.  filed  Aug.  25,  1909.  For  automatically 
completing  a  telegraph  circuit  if  the  operator  should  neglect  to  close 
the  circuit  at  the  key  by  means  of  a  movable  contact  co-operating 
with  a  projection  on  the  key. 

949.604.  SYSTEM  OF  INSULATION;  L.  Steinberger,  New  York, 
N.  Y.  App.  filed  Dec.  4,  1909.  A  plurality  of  thimble  type  insu¬ 
lators  and  a  plurality  of  rod  type  insulators  connected  together  in 
the  form  of  a  continuous  chain. 

949.628.  CONDUIT  OUTLET;  H.  A.  Gilbert,  New  York,  N.  Y.  App. 
filed  June  34,  1909.  The  combination  with  a  threaded  outlet  and  an 
interiorallv  tnreaded  bushing  with  an  apertured  plug  and  insulation 
fitting  within  the  bushing. 

949,630.  ELECTRIC  FUSE  PLUG;  J.  H.  Hanson,  Chicago,  Ill.  App. 
filed  Dec.  21,  1908.  A  fuse  plug  has  an  end  aperture,  a  rim  and  a 
detachable  fuse  wire  enlarged  at  one  end  to  provide  an  integral 
flat  head. 

949.690.  MEANS  FOR  ATTACHING  TELEGRAPHIC  CONTROL 
MECHANISM  TO  TELEPHONES;  W.  H.  Thompson,  Wheeling. 
W.  Va.  For  making  a  record  of  ordinary  telephone  conversation 
by  means  of  a  switching  device  connected  to  a  telegraphone  whereby 
the  receiver  may  be  used  for  ordinary  telephone  communication  or 
for  listening  to  a  record  of  the  telephonic  conversation. 

949.699.  SIGNAL  BOX;  H.  W.  Doughty  and  C.  E.  Beach,  Binghamton, 
N.  Y.  App.  filed  Oct.  16,  1900.  The  transmitting  mechanism  is 
manually  released  for  sending  impulses,  {particularly  for  firm  alarm 
and  police  telegraph  systems.  Improvements  in  the  motor-driving 
train,  the  contact  devices  and  various  parts  of  the  system. 


949.451 — Electric  Burglar  Alarm  for  Vaults,  Safes  or  the  Like. 

949.705.  CLOCK;  E.  A.  Hummel,  St  Paul,  Minn.  App.  filed  Nov.  23, 
ipop.  For  synchronizing  clocks  by  means  of  a  disk  and  shoe  ear¬ 
ned  by  the  shaft  and  sleeve  which  carry  the  hands. 

949,736.  ELECTRIC  INSULATOR;  H.  W.  Eden,  Detroit,  Mich.  App. 
filed  Dec.  7,  1908.  The  base  is  provided  with  an  opening  for  the 
assage  of  a  screw  shank  with  holding  lugs  projecting  above  the 
ase.  An  insulating  disk  and  holding  disk  and  screw  and  jam  nut 
secure  the  parts  together. 

949.737"  FIRE  ALARM  TRAP;  J.  F.  Wilson,  deceased.  New  York, 
N.  Y.  App.  filed  Jan.  30,  1908.  For  stopping  false  alarms  by 
means  of  a  device  which  grips  the  hand  of  the  operator  until  the 
device  is  released  when  the  police  officer  arrives  at  the  alarm  box. 

949.740.  ALTERNATING-CURRENT  ELEVATOR  APPARATUS;  D. 
Larson,  Yonkers,  N.  Y.  App.  filed  Dec.  19.  1905.  A  single-phase 
alternating-current  motor,  a  single-phase  brake,  a  single-phase  con¬ 
troller,  the  brake  and  the  motor  being  arranged  to  be  concurrently 
energized  through  the  run  of  the  motor. 

949,743.  GROUND  WIRE  CONNECTOR;  F.  E.  McKenna,  Wauwa¬ 
tosa,  Wis.  App.  filed  Nov.  33,  1908.  A  bolt,  a  flexible  metal 
strip  with  one  end  connected  to  the  bolt,  a  pair  of  plates  on  the 
bolt,  one  of  them  having  a  slot,  through  which  the  free  end  of  the 
strip  may  pass.  v 

13,083.  (REISSUE.)  SECONDARY  BATTERY  PLATE;  W.  Morri¬ 
son,  Des  Moines,  la.  App.  filed  Dec.  8,  1909.  The  active  material 
comprises  lead  or  oxide  of  lead  containing  barium  sulphate. 


